
Appendix E 
Details of Soil Gas Sampling 



Table E-1: Detao so a ow 01 as "I fSh II S "I G S r ampuna- RSEI nves 1 a 1on r r 

( I I I l 
I I Depth of 

Location! Sample I I 
Date of sample 
Sample Collection Sample Laboratory I 

ID ID Earth Tech ID Collection (feet) Type Tvoe Analysis Type 

HA01 LK018 I AA 3-HA01 SG-S01-D005' I 10/9/2002 I 5 I Regular Mobile I EPA Method 8260. (VOC) 

HA02 LK021 AA 3-HA02SG-S01-D005' 10/9/2002 5 Regular Mobile EPA Method 8260 (YOC) 

HA03 LK024 AA 3-HA03SG-S01-D005' I 10/9/2002 5 I Regular Mobile EPA Method 8260 (VOC) 

HA04 LK027 AA 3-HA04SG-S01-D005' 10/9/2002 5 . Regular Mobile I EPA Method 8260 (VOC) 

HA05 I LK030 I AA 3-HA05SG-S01-D005' 10/9/2002 5 I Reoular Mobile I EPA Method 8260 (VOCl 

HA06 LK033 AA 3-HA06SG-S01-D005' i 10/9/2002 5 Regular Mobile EPA Method 8260 (VOC) 

HA07 I LK036 AA 3-HA07SG-$01-D005' I 10/10/2002 5 I Regular Mobile I EPA Method 8260 (VOC) . I EPA Method 8260 (VOC) HA08 LK039 AA 3-HA08SG-S01-D005' 10/10/2002 5 Reoular Mobile 

HA09 LK042 AA 3-HA09SG-S01-D005' 10/10/2002 5 ! Regular Mobile EPA Method 8260 (VOCl 

HA10 I LK045 I AA 3-HA10SG-S01-D005' 10/10/2002 5 i Regular I Mobile EPA Method 8260 (VOC) 

HA11 LK048 AA 3-HA 11 SG-S01-D005' 10/10/2002 5 Regular Mobile EPA Method 8260 (VOC) 

HA12 I LK051 AA 3-HA12SG-S01-D005' 10/11/2002 5 I Reoular Mobile ! EPA Method 8260 (VOC) 

I LK054 I ' EPA Method 8260 (V0Cl HA13 AA 3-HA 13SG-S01-D005' 10/10/2002 5 Regular Mobile 

HA14 LK057 AA 3-HA14SG-S01-D005' I 10/11/2002 I 5 Regular I Mobile EPA Method 8260 (VOC) 

HA15 I LK060 AA 3-HA15SG-S01-D005' I 10/11/2002 5 I Regular I Mobile EPA Method 8260 (VOC) 

HA16 LK063 , AA 3-HA16SG-S01-D005' 10/11/2002 5 Reoular Mobile EPA Method 8260 (VOC) 

HA17 I LK066 AA 3-HA17SG-S01-D005' I 10/11/2002 I 5 Reoular Mobile I EPA Method 8260 (VOCl 

HA18 LK069 AA 3-HA18SG-S01-D005' 10/11/2002 5 Regular Mobile EPA Method 8260 (VOC) 

HA19 I LK072 I AA 3-HA19SG-S01-D005' I 10/11/2002 5 Regular Mobile I EPA Method 8260 (VOC) 

' Regular I EPA Method 8260 (VOC) HA20 I LK075 AA 3-HA20SG-501-D005' 10/14/2002 5 Mobile 

HA21 LK078 AA 3-HA21SG-S01-D005' 10/14/2002 5 Reoular Mobile EPA Method 8260 (VOC) 

HA22 LK081 AA 3-HA22SG-S01-D005' 10/14/2002 I 5 I Regular Mobile EPA Method 8260 (VOCl 

HA23 LK084 AA 3-HA23SG-S01-D005' 10/14/2002 5 Regular Mobile EPA Method 8260 (VOC) 

' AA 3-HA24SG-S01-D005' I I Regular I EPA Method 8260 (VOC) HA24 I LK087 10/14/2002 5 Mobile 

' HA25 LK090 AA 3-HA25SG-S01-D005' 10/14/2002 5 Reoular Mobile EPA Method 8260 CVOC) 

HA26 LK093 AA 3-HA26SG-S01-D005' 10/14/2002 5 Regular i Mobile EPA Method 8260 (VOC) 

HA27 LK096 AA 3-HA27SG-S01-D005' 10/14/2002 5 Regular I Mobile I EPA Method 8260 (VOC) 

HA28 LK099 AA 3·HA28SG-S01-D005' 10/15/2002 5 Recular I Mobile EPA Method 8260 (VOC) 

HA29 I LK102 AA 3-HA29SG-S01-D005' 10/15/2002 I 5 Reoular Mobile I EPA Method 8260 (V0Cl 

HA30 LK105 AA 3-HA30SG-S01-D005' 10/15/2002 5 Regular Mobile I EPA Method 8260 (VOC) 

HA31 LK108 AA 3-HA31SG-S01-D005' 10/15/2002 5 Regular I Mobile i EPA Method 8260 (VOC) 

HA32 LK111 AA 3-HA32SG-S01-D005' 10/15/2002 5 Reoular Mobile EPA Method 8260 (VOC) 

HA33 I LK114 AA 3-HA33SG-S01-D005' 10/15/2002 I 5 l Reaular Mobile EPA Method 8260 (VOC! 



Table E-3: Details of Subsurface Soil Gas Sampling- RSE Investigation 

Depth of 
Date of sample 

Location Sample Sample c(~.ection Laboratory 

ID I ID Earth Tech ID Collection feet) Sample Type Type Analysis Type 

HA01 LK019 I AA 3-HA01SG-S02-D015'1 10/9/2002 15 Regular Mobile EPA Method 8260 (VOC) 

HA02 LK022 I AA 3-HA02SG-S02-D015'1 101912002 15 Regular Mobile EPA Method 8260 (VOC) 

HA03 LK025 I AA 3 HA03SG S02 D015'1 - - - 1019/2002 15 Regular Mobile EPA Method 8260 (VOC) 

I 
I 

I I HA04 LK028 I AA 3-HA04SG-S02-D015' 101912002 15 I Regular Mobile EPA Method 8260 (VQCJ 

HA05 ! LK031 I AA 3-HA05SG-S02-D015'1 10/912002 15 I Reoular I Mobile EPA Method 8260 (VOC) 

' ' I I EPA Method 8260 NOC) HA06 LK034 AA 3-HA06SG-S02-D015' I 10/9/2002 15 ' Regular ' Mobile 

HA07 

I 
LK037 AA 3-HA07SG-S02-D015' 10110120021 15 I Regular Mobile EPA Method 8260 NOC) 

I Fixed I ASTM D1946 {methane) 

I AA 3-HA08SG-S02-D015' 
' 

1011 o12002 I I i I EPA Method 8260 (VOC) HA08 LK040 15 Reoular ' Mobile 

HA09 LK043 I AA 3-HA09SG-S02-D015' I 1011012002 I 15 Regular 
I 

Mobile I EPA Method 8260 NOCl I 

HA10 I LK046 I AA 3-HA10SG-S02-D015'I1ot1ot2002 I 15 Regular I Mobile I EPA Method 8260 (VOC) 

HA11 LK049 AA 3-HA11SG-S02-D015'11011012002 15 

I 
Regular Mobile EPA Method 8260 (VOC) 

i ' Fixed ASTM D1946 (methane) 

LK129 AA3-HA11SG-S03-D025'! 1011012002, 25 I Reoular Mobile EPA Method 8260 (VOC) 

HA12 LK052 AA 3-HA12SG-S02-D015'I1011112002 15 I Regular I Mobile EPA Method 8260 NOCl 

LK121 AA 3-HA12SG-D03-D015'l1011112002 I 15 ! DuEiicate of LK052 ! Mobile I EPA Method 8260 !!!OC) 

HA13 LK055 I AA 3-HA 13SG-S02-D015'1 10/1012002 I 15 I Regular I Mobile I EPA Method 8260 (VOC) 

LK120 AA 3-HA13SG-D03-D015' 1011012002 15 Duplicate of LK055 Mobile I EPA Method 8260 (VOC) 

HA14 I LK058 AA3-HA14SG-S02-D015'l1011112002 15 ! Regular Mobile EPA Method 8260 (VOC) 

HA15 I LK061 I AA3 HA15SG S02 D015'I10111120021 15 Regular I Mobile I EPA Method 8260 (VOC) - - -
I I AA 3-HA16SG-So2-D015'11ot1112002 I I I EPA Method 8260 (VOC) HA16 LK094 15 Regular I Mobile 
I I AA 3-HA17SG-S02-D015'11011112002 I 

I I I HA17 I LK067 15 I Reaular Mobile EPA Method 8260 !!!OC) 

I AA 3-HA 18SG-S02-D015' 
' I HA18 LK070 1 o11112oo2 I 15 Regular Mobile EPA Method 8260 !!!OC) 

! LK122 AA 3-HA18SG-D03-D015' 1 o11112oo2 I 15 Duolicate of LK070 I Mobile EPA Method 8260 (VOC) 

HA19 I LK073 AA 3-HA 19SG-S02-D015' 10111120021 15 Reoular Mobile I EPA Method 8260 (VOC) 

' 1011412oo2 I Regular EPA Method 8260 NOCl HA20 LK076 AA 3-HA20SG-S02-D015' 15 Mobile 

HA21 

I 
LK0791 AA 3-HA21SG-S02-D015' 10114120021 15 

I 
Regular Mobile EPA Method 8260 (VOC) 

i Fixed I ASTM D1946 (methane) 

HA22 LK082 AA 3-HA22SG-S02-D015' 1 o11412oo2 I 15 I Regular I Mobile EPA Method 8260_(VOC) 

HA23 LK085 AA 3-HA23SG-S02-D015' 1011412002 i 15 I Regular I Mobile I EPA Method 8260 NOCl 

LK123 AA 3-HA23SG-D03-D015' 10114120021 15 Duplicate of LK085 Mobile EPA Method 8260 (VOC) 

HA24 I LK088 I AA 3-HA24SG-S02-D015'! 1011412002 ! 15 Reoular Mobile EPA Method 8260 (VOC) 

HA25 

I 
LK091 AA 3-HA25SG-S02-D015' 10114120021 15 Regular Mobile EPA Method 8260 (VOC) 

Fixed ASTM D1946 (methane) 

I LK125 I AA 3-HA25SG-D03-D015' 1011412oo2 I 15 Duplicate of LK091 I Mobile I EPA Method 8260 (VOC) I 

HA26 I LK094 I AA 3-HA26SG-S02-D015' 10114/20021 15 

I 
Regular Mobile EPA Method 8260 (VOC) 

i I Fixed ASTM D1946 (methane) 

I LK138 I AA 3-HA26SG-S03-D015' 1011412002 ! 15 Duplicate of LK094 I Fixed ASTM D1946 (methane) 

HA27 I LK097 I AA 3-HA27SG-S02-D015'110/1412002 i 15 R~_ular I Mobile EPA Method 8260 (VOC) 

LK124 I AA 3-HA27SG-D03-D015'I1011412002I 15 Duplicate of LK097 I Mobile EPA Method 8260 (VOC) 
I 

HA28 I LK100 I AA 3-HA28SG-S02-D015'110/1512002 I 15 Regular I Mobile I EPA Method 8260 (VOC) 



Table E-3: Details of Subsurface Soil Gas Sampling- RSE Investigation 

I 
I 

Depth of I I I 

I Date of sample 
Location Sample I Sample Collection Laboratory I 
ID ID Earth Tech ID Collection , -lfeetl SamoleTvoe Tvoe Analvsis Tvoe 

' 10/15/20021 HA29 LK103 I AA 3-HA29SG-S02-D015' 15 Regular Mobile EPA Method 8260 (VOC) 

! I Fixed ASTM D1946 (methane) 

HA30 

I 
LK106 ! AA 3-HA30SG-S02-D015' 10/15/2002 ! 15 Regular Mobile EPA Method 8260 (VOC) 

I I Fixed ASTM D1946 !methane l 

HA31 LK109 I AA 3-HA31SG-S02-D015' 10/15/2002 15 Reaular Mobile EPA Method 8260 ~OC) 

LK126 I AA 3-HA31SG-D03-D015' 1ot1512oo2 I 15 Duplicate of LK109 I Mobile EPA Method 8260 (VQC) ' 
HA32 

I 
LK112 AA 3-HA32SG-S02-D015' 10/15/2002 15 Regular I Mobile I EPA Method 8260 ~OC) 

I I Fixed 
I 

ASTM D1946 !methane\ I 

HA33 LK115 AA 3-HA33SG-S02-D015' 10/15/2002 15 Reaular I Mobile I EPA Method 8260 (VOC\ 

I I AA 3-HA33SG-D03-D015'110/15/2002 I • 
DuplicateofLK115 I LK127 15 I Mobile EPA Method 8260 (VOC) 

' 



Table E-3: Details of Subsurface Soil Gas Sampling- RSE Investigation 

Depth of 
Date of sample 

Location Sample Sample c(~.ection Laboratory 

ID I ID Earth Tech ID Collection feet) Sample Type Type Analysis Type 

HA01 LK019 I AA 3-HA01SG-S02-D015'1 10/9/2002 15 Regular Mobile EPA Method 8260 (VOC) 

HA02 LK022 I AA 3-HA02SG-S02-D015'1 101912002 15 Regular Mobile EPA Method 8260 (VOC) 

HA03 LK025 I AA 3 HA03SG S02 D015'1 - - - 1019/2002 15 Regular Mobile EPA Method 8260 (VOC) 

I 
I 

I I HA04 LK028 I AA 3-HA04SG-S02-D015' 101912002 15 I Regular Mobile EPA Method 8260 (VQCJ 

HA05 ! LK031 I AA 3-HA05SG-S02-D015'1 10/912002 15 I Reoular I Mobile EPA Method 8260 (VOC) 

' ' I I EPA Method 8260 NOC) HA06 LK034 AA 3-HA06SG-S02-D015' I 10/9/2002 15 ' Regular ' Mobile 

HA07 

I 
LK037 AA 3-HA07SG-S02-D015' 10110120021 15 I Regular Mobile EPA Method 8260 NOC) 

I Fixed I ASTM D1946 {methane) 

I AA 3-HA08SG-S02-D015' 
' 

1011 o12002 I I i I EPA Method 8260 (VOC) HA08 LK040 15 Reoular ' Mobile 

HA09 LK043 I AA 3-HA09SG-S02-D015' I 1011012002 I 15 Regular 
I 

Mobile I EPA Method 8260 NOCl I 

HA10 I LK046 I AA 3-HA10SG-S02-D015'I1ot1ot2002 I 15 Regular I Mobile I EPA Method 8260 (VOC) 

HA11 LK049 AA 3-HA11SG-S02-D015'11011012002 15 

I 
Regular Mobile EPA Method 8260 (VOC) 

i ' Fixed ASTM D1946 (methane) 

LK129 AA3-HA11SG-S03-D025'! 1011012002, 25 I Reoular Mobile EPA Method 8260 (VOC) 

HA12 LK052 AA 3-HA12SG-S02-D015'I1011112002 15 I Regular I Mobile EPA Method 8260 NOCl 

LK121 AA 3-HA12SG-D03-D015'l1011112002 I 15 ! DuEiicate of LK052 ! Mobile I EPA Method 8260 !!!OC) 

HA13 LK055 I AA 3-HA 13SG-S02-D015'1 10/1012002 I 15 I Regular I Mobile I EPA Method 8260 (VOC) 

LK120 AA 3-HA13SG-D03-D015' 1011012002 15 Duplicate of LK055 Mobile I EPA Method 8260 (VOC) 

HA14 I LK058 AA3-HA14SG-S02-D015'l1011112002 15 ! Regular Mobile EPA Method 8260 (VOC) 

HA15 I LK061 I AA3 HA15SG S02 D015'I10111120021 15 Regular I Mobile I EPA Method 8260 (VOC) - - -
I I AA 3-HA16SG-So2-D015'11ot1112002 I I I EPA Method 8260 (VOC) HA16 LK094 15 Regular I Mobile 
I I AA 3-HA17SG-S02-D015'11011112002 I 

I I I HA17 I LK067 15 I Reaular Mobile EPA Method 8260 !!!OC) 

I AA 3-HA 18SG-S02-D015' 
' I HA18 LK070 1 o11112oo2 I 15 Regular Mobile EPA Method 8260 !!!OC) 

! LK122 AA 3-HA18SG-D03-D015' 1 o11112oo2 I 15 Duolicate of LK070 I Mobile EPA Method 8260 (VOC) 

HA19 I LK073 AA 3-HA 19SG-S02-D015' 10111120021 15 Reoular Mobile I EPA Method 8260 (VOC) 

' 1011412oo2 I Regular EPA Method 8260 NOCl HA20 LK076 AA 3-HA20SG-S02-D015' 15 Mobile 

HA21 

I 
LK0791 AA 3-HA21SG-S02-D015' 10114120021 15 

I 
Regular Mobile EPA Method 8260 (VOC) 

i Fixed I ASTM D1946 (methane) 

HA22 LK082 AA 3-HA22SG-S02-D015' 1 o11412oo2 I 15 I Regular I Mobile EPA Method 8260_(VOC) 

HA23 LK085 AA 3-HA23SG-S02-D015' 1011412002 i 15 I Regular I Mobile I EPA Method 8260 NOCl 

LK123 AA 3-HA23SG-D03-D015' 10114120021 15 Duplicate of LK085 Mobile EPA Method 8260 (VOC) 

HA24 I LK088 I AA 3-HA24SG-S02-D015'! 1011412002 ! 15 Reoular Mobile EPA Method 8260 (VOC) 

HA25 

I 
LK091 AA 3-HA25SG-S02-D015' 10114120021 15 Regular Mobile EPA Method 8260 (VOC) 

Fixed ASTM D1946 (methane) 

I LK125 I AA 3-HA25SG-D03-D015' 1011412oo2 I 15 Duplicate of LK091 I Mobile I EPA Method 8260 (VOC) I 

HA26 I LK094 I AA 3-HA26SG-S02-D015' 10114/20021 15 

I 
Regular Mobile EPA Method 8260 (VOC) 

i I Fixed ASTM D1946 (methane) 

I LK138 I AA 3-HA26SG-S03-D015' 1011412002 ! 15 Duplicate of LK094 I Fixed ASTM D1946 (methane) 

HA27 I LK097 I AA 3-HA27SG-S02-D015'110/1412002 i 15 R~_ular I Mobile EPA Method 8260 (VOC) 

LK124 I AA 3-HA27SG-D03-D015'I1011412002I 15 Duplicate of LK097 I Mobile EPA Method 8260 (VOC) 
I 

HA28 I LK100 I AA 3-HA28SG-S02-D015'110/1512002 I 15 Regular I Mobile I EPA Method 8260 (VOC) 



Table E-3: Details of Subsurface Soil Gas Sampling- RSE Investigation 

I 
I 

Depth of I I I 

I Date of sample 
Location Sample I Sample Collection Laboratory I 
ID ID Earth Tech ID Collection , -lfeetl SamoleTvoe Tvoe Analvsis Tvoe 

' 10/15/20021 HA29 LK103 I AA 3-HA29SG-S02-D015' 15 Regular Mobile EPA Method 8260 (VOC) 

! I Fixed ASTM D1946 (methane) 

HA30 

I 
LK106 ! AA 3-HA30SG-S02-D015' 10/15/2002 ! 15 Regular Mobile EPA Method 8260 (VOC) 

I I Fixed ASTM D1946 !methane l 

HA31 LK109 I AA 3-HA31SG-S02-D015' 10/15/2002 15 Reaular Mobile EPA Method 8260 ~OC) 

LK126 I AA 3-HA31SG-D03-D015' 1ot1512oo2 I 15 Duplicate of LK109 I Mobile EPA Method 8260 (VQC) ' 
HA32 

I 
LK112 AA 3-HA32SG-S02-D015' 10/15/2002 15 Regular I Mobile I EPA Method 8260 ~OC) 

I I Fixed 
I 

ASTM D1946 !methane\ I 

HA33 LK115 AA 3-HA33SG-S02-D015' 10/15/2002 15 Reaular I Mobile I EPA Method 8260 (VOC\ 

I I AA 3-HA33SG-D03-D015'110/15/2002 I • 
DuplicateofLK115 I LK127 15 I Mobile EPA Method 8260 (VOC) 

' 



Table E-4:: oSoiiGas: I Results 
Samp~ ID: LK019 LK022 LK025 LK028 LK031 LK034 LKOJO LK040 LK043 LK046 LK049 LK052 LK121 LK055 LK120 LK058 LK061 LK064 LK067 LK070 LK122 

Location ID. 
samp~ Type Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular Regular 

~ 
Dupl;cate Regular Duplicate Regular Regular Regular Regular Regular Duplicate 

s~:·~ 
1019/2002 1019/2002 

15' 15' 15' 15' 

~.~~~ (~2608 
~g 1 u 1 u 1 u 1_lJ_ 1 u 1 u 1 u 1 u 1~ 1 u 1 u 1 u 1 u 1U 1 u 1 u 1 u 1 u 1U 1 u 1 u 

1,1, 
~· 

u 1 u 1 u 1 1u 1 1 u 1 u 1U 1U 1 u 1 u 1 1 .. ~g 1 u 1 u 1 u 1_U 1 u 1 u u 1 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 
1,1,2-l 

~· 
u u 1 u 1 u 1 u 1 u 1 u 1 u 1 1 u 1U 1 u 1 u 1 u 1U 1 u 

1, • ~giL 1 u 1 u 1u 1U 1 u u 1 u 1 u 1 u u 1 u 1 u 1 u 1 u 1 u 1U 1 u 1 u 1 
uo/L u 1 u 1U 1 1 u 1 1 u 1 u 1 u 1 u 1 1 1U 1 u 

~~~ : ~ : ~ : ~ : ~ : ~ : ~ : ~ : ~ :~ : ~ : ~ : ~ : ~ : ~ : ~ : ~ 1 u : ~ : ~ : ~ : ~ 1,2,· 1 u 
~giL u 1 u I U 1 u 1 1u 1 1 u 1 1 u 1 u 1 u 1 u _1_lL 1 u 1 u 1 u 1U 
uo 1 u 1 1 u 1 u 1 1 u 1 u 1 u 1 1 u 1 1 u 1U 1 u 1 u 1 u 1 u 1 
~g u 1 u ! u 1 u 1 u 1 u 1 u u 1 u 1U 1 u 1 u _1 u 1 u 1 u 1 u 1U 
uo u 1 1 u 1 u 1 u 1 u 1 u 1 u 1 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 u 1 u 
~g u u 1 u 1U u 1 u 1 u u 1 1u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1U 

,4-[ uo 1 u 1 1 u 1 1 u 1 u 1 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 u 1 u 
!(MEK) ~g 51 51 5U 5U 5U 5U 51 5U ;u 5U 51 5 su 5U 5U su 5U 5U 5U 5U 5U 

uo 1 1 u 1 u 1 u 1 u 1 u 1 1 u 1 u 1 u 1 1 u u 1U 1 u 1 u 1 u 1 u 1U 
~g 51 5U 51 5U su 5U 51 5U su 5U 51 5U su 5U su 5U 5U 5U 5U 5U 5U 

o(M!BK) uo 51 5U 5U 5U 5U 5U 51 5U 5U 5U 51 5U 5U 5U 5U 5U 51 5U 5U 5U 51 
Ace1one ~~~ 51 5U 51 5U 5U 5U 51 5U 51 5U 51 5U 5U 5U 5U 5U 5U 5U su 5U 5U 
Benzene uo 1 u 1 u 1 1 u 1 u 1 u 1 u 1 u 1 1 u 1 u 1 u 1 1 u 1 u 1U 1u 1 u 1 u 1 

~~~ 1 u 1 u 1 u u IU 1 IU 1 u 1 u 1 u u u 1 u u 1 u 1 u 1 u 
ua 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 1 u 1U 1 u 1 1U 1 _1 u 1 1 u 1 u 1 u 1 

Carbon~ 
~g 1 u 1 u IU u u 1 u u 1 u 1 u 1u u 1U u 1 u IU 1 
~~~ 1 u 1 u 1 u 1_lJ_ 1 u 1 u 1 u 1 u _1 u 1U 1 u 1 u 1 u 1 1 u 1 u 1 u 1 u 1 u 1 u 1 

Carbon· ~~~ 1 1 u 1 u ru IU 1 1 u 1 u 1 u 1 u u 1U 1u 1 u 1 u 
~giL 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 u 1U 1 1 u 1 u 1 u 1U 

·. u!l 1 u 1 u 1 u u 1 u 1 1 u 1u 1 1 u 1 • u u 1 u 1 u 
~giL 1 u 1 u 1 1 u 1 u 1 u 1 u u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u _1_1) 1 u 1 u 1 u 1U 
uo/L 1 u 1 u 1 1 u u 1 u 1 u 1 u 1 u 1 u 1U 1 1U u 1 u IU 

cis-1 ~giL 1 u 1 u 1 1u 1 u 1 u 1 u 1 u 1 u IU 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 
cis-1 ug/L 1 u 1 u 1 1u 1 1 1 u. 1 1 1 u 1U 1 u 1 1 1 1 u u 1u 1 u 1 

~g 1 u u 1 u u 1 u 1 u 1 u u 1 u 1 u 1 u 1 u 1 u 1 
uo 1 u 1 u 1 u 1 u 1 1 u 1 u 1 1 u 1 1 u 1 u 1 u 1 1 1 1 u 1 1 u 1 u 1 

~ 
~g 1 u u 1 u u 1u 1 u 1 u u 1 u 1 u 1 u u 1 
uo 1 u 1 u 1 u 1_U_ 1 u 1 u 1 u 1 1 u 1 u 1 u 1 u 1 u 1 1 u 1U 1U 1 1 u 1 1 u 

j ~g 1u 1 u 1 1 u 1 1 u u ru 1 u 1 u 1 u 1 1 u 
uo 1 u 1 1 u 1 1 1 u 1 u 1 u 1 u 1 1 u 1 u 1 u 1 u 1 u 1 u 1 1 1 1 u 

I r(MtBE) ~g 2U 21 2U 2 2U 2U 2U 2U 2U 2 21 2 2U 2U 2U 2U 2U 2U 2 2 2U 
chloride uo 1 u 1 u 1 u 1_lJ_ 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 1 1U_ 

~g u u 1 u 1 u 1 u IU 1 u 1 u 1u 1U 1 u 1U 1 u 1 1 u 
StyJene ua 1 u_ 1 u 1 u 1_1)_ 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 u 1 u 1U 1 u 1U 1 1 u 1 1 u 1 u_ 

~ ~· 
u 1 1U 1 u 1 u u 1 u 1 u u 1 u 1U 1 u 1 u 1 1 u 1 u 

~g. 101 10 u 10 u 10_lJ_ 10U 10 u 10 u 10 u 10 u 10 u 10 u 10U 10U 10U 10U 10U 101 10U 10 I 10 u 10 u_ 

~· 
1 1 1 u 1 u IU 1 1 u 1 u 1 u 1 u u 1U IU 1 u 1 u 1u 

Toluene ua 1U 1 u 1 u 1_u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1U 1 u __ 1 1 u 1 1 u 1U 
~g u u 1 1 u 1 u 1 u 1 u 1 u u 1 u u 1U 1 u 1 1 u 1 u 
~g. 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 1 u 1 u 1U 1U 1_LJ 1 u 1 u 1U 

Trich\oroethene 

~~ 
1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 

Trichlorofluoromethane u u u u 1U u 1 u 1 u 1 u 1 u 
v~vt chloride uo/L 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 

~~:~:~~:~C:STM D-1946) % NA NA NA NA NA NA 17 

"* 
NA NA 25 

"* 
NA NA NA NA NA NA NA NA NA 

Carbon Monox~e % NA NA NA NA NA NA 0.0022 NA NA 0.001 u NA NA NA NA NA NA NA NA NA 
Methane % NA NA NA NA NA NA 0.0068 NA NA NA 1.8 NA NA NA NA NA NA NA NA NA NA 
Nitrogen % NA NA NA NA NA NA 82 NA NA NA 70 NA NA NA NA NA NA NA NA NA NA 
oxygen "' NA NA NA NA NA NA 2.3 NA NA NA 3.0 NA NA NA NA NA NA NA NA NA NA 

i 
' 



'Soil Gas S Jrvev, I Results-RS~ 

~3 ~=y~~~ ~=r~L~~91~=7LLK~'1~2~,=~L~~94~~~~113~8~~LK~~7~~LLK~'1~00~~LIL~Kl11~03~~L~K<11~00~~L~K<1~09=r~L~=r~~~~12~r=~LILK~111~5~~LK~<"12~2:7~=~LL~IK11~~= 

1,1-

1,2-1 

(MEK) 

•IMIBK) 
Acetone 
Benzene 

Carbon doulide 
Carbon 

c•-1.3-[ 
I 

Styrene 

Toluene 
trnns-1, 

I 
•I ether IMIBE) 

"hlortde 

Fixed Gases (ASTM 0·1946) 

Loeat~n ID 
LK073 ~ 

Regular ~" Reou~r 
samp~ Date: 10/t4/200C 

sample Depth: J5' 15' 

Duor<ate Regu~r Regular Duplicale Regu~r Duplicate Regu~r Regu~r Regular Regular Regular ~ Regular Regular Duplicate Reoular 

15' 15' 15' 15' 15' 15' 15' 15' 15' 15' 25' 

~ Reoular 

15' 15' 15" 
Un's 
~giL 

uoll 
~giL 
UQ/L 
~giL 

UQ/L 

1U 1U 1U 1U 1U 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 1U 1U 1U 
1 1U 1U 1 1 1U 1U 1U 1U 1U NA 1U IU 1U 1U 1 U 1U 1U 1U 
1U 1U 1U 1U 1U 1U 1_~ NA 1U 1U 1 1U 1U 1U 1 1U 
1U 1U 1U 1U 1U 1U 1U IU U U NA 1U U 1U 1U 1U 1U 1U 
1U 1U 1U 1U 1U 1 1U NA 1U 1U 1 1U 1U 1 1U 1 1U 
1U 1U 1U 1U 1U 1U 1 1U U 1U NA 1U 1U 1U 1U IU 1 1U 

:~ :~ :~ :~ :~ :~ :~ :~ :~ :~ ~~ :~ :~ :~ :~ :~ :~ :~ :~ :~ 
~g 1U 1U 1U 1 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1 1U 1 1U 
pg 1U 1U IU IU 1 1U 1U U 1U NA 1U IU 1U 1U 1U 1U 
~g 1U 1U 1U 1 1 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1 1U 1U 1U 
~g 1U 1U IU IU 1U 1U IU U NA 1U U 1 1U 1U 1 1U 1U 
~g 1U 1U 1U 1 1U 1 1U 1U 1U 1U NA IU 1U 1U 1U 1U 1 1U 1U 1U 
~g 1U 1U U 1U 1U 1U U NA 1U U 1U U 1• 1 1U 1U 
~g 5U 5U 5U 5U 5U 51 _5_U 5U 5U 5U NA 5U 5U 5U SU 5U 5U 5U 5U 5U 
~g 1U 1U U 1U 1U 1U NA 1U 1U U 1 1U IU U 
~g 5U 5U 51 SU 5U 51 .SU 5U 5U 5L NA 5U 5U 5U 5U 5U 5U 5U 5U 
pgll 5U 5U 51 5U 5U 51 5U 51 51 51 NA 51 51 5U 5U 51 5U 5U 51 5U 
ugll 5U 5U 51 5U 5U 5 5U 5U 5U 51 NA 51 5U 5U 5U 51 5U 5U 5U 5U 
~giL 1 U U 1 U U 1 U U 1 1 U NA _1 U 1 U U 1 1 U I U U 
Uo/L 1 1U 1U 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 
~giL 1 1U 1U 1 1U 1 NA 1U 1 1U 1 1U U 1U U 
Uo/L 1 1 1U 1U 1U 1U 1U 1U 1U tU NA IU 1U 1U 1U 1U 
~gil 1 IU 1U 1 1U 1U 1U NA 1U 1 1U 1 1 1U 1U 1U 1U 
Uo/L 1 1U 1U 1U 1U 1U 1 1U 1U 1U NA 1 IU IU IU IU 
~g 1U 1U 1 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 1U 1 1U 
uq, 1 1U 1U 1U 1U 1U 1 1U NA 1 1U 1U IU tU U 

1 u 
1 u 

u 
1 
u 

1 u 
1 u 
1 

_1 ll 

1tJ__ 

StJ__ 

5tJ__ 
51 

5tJ__ 

1 u 

1 u 
1 

u 
1 

~g 1 U 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 1U 1U 1tJ__ 
~9• 1U 1U 1U U 1U 1U 1U tU NA 1 1 1U 1U U 1U U 
~g, 1U 1 1U 1U 1 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 1U 1U 1tJ__ 
pgll 1U 1U 1U U IU 1 1U IU 1U NA 1 1 U IU U 1U U 
UQ 1U 1 1U 1 1U 1U 1U 1U 1U 1U NA 1 1U 1U 1U 1U 1U 1U 1U 1U 1U 
~g 1U 1U 1U U 1 1U U 1U NA 1U 1U U 1U 1 IU 1U U 1 
UQ 1U 1U 1U 1U 1U 1U 1U IU 1U 1U NA 1U 1U U 1U U 1U U U 
~g 1U 1U IU 1U 1U 1U 1 1U NA 1U 1U 1 1U 1U 1 1 1U 1 1 
UQ 1U 1U 1U 1 1U 1U 1U U 1U NA 1U 1U 1U 1U 1 1U U 
~g 1U 1U U 1 1U 1U 1U 1 1U NA 1U 1U 1 1U 1U 1 1 1U 1 1 
UO 2 U 2 U 2 U 21 2 U 2 U 2 U 2 U 2 2 U NA 2 U 2 U 2 2 U 2 U 21 2 2 U 2 2 U 
~g U I U U 1 U 1 U 1 U _ 1_U_ 1 1 U NA 1 U 1 U 1 1 U 1 U 1 1 1 U 1 1 
UO 1U 1U 1U 1U 1U 1U IU NA 1U IU 1U 1U 1U U 1 U 
~g. U U 1U 1U 1 1U 1 1 _1U NA 1U 1U 1 1U 1U 1 1U 1 1 1 
Uo/L 1 1U 1U 1U 1U 1U U 1 1U NA IU U 1 1U 1U 1U 1 1U 
~giL 10 I 10 I 10 I 10 U 10 U 10 U 10 U 10 I 10 U _10 U NA 10 U 10 U 10 U 10 U 10 10_1 10 U 10 10 U _10 IJ__ 
Uo/l 1 1U 1U 1U 1U 1U U 1 1U NA U U 1U U 1 1 1U 1U 1U 
~g/L U 1U 1U 1U 1U 1 1U NA 1U 1U 1 1U 1U 1 1 1U 1 1tJ__ 
J,lg/l, _1~- 1 U 1 U 1 U 1 U U 1 NA I U U 1 1 U 1 U 1 1 
~giL U 1 U U 1 U 1 U 1 U 1 U _1 U NA 1 U 1 U 1 U 1 U 1 U 1 1 U 1 1 U 1 LJ 
~9/L 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 

1U 1U 1 1U 1U 1 1 1 U 1U 1 1 1 
UOIL 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U NA 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 

Carbon D~x~e _"_ NA NA 13 NA NA NA NA 4.8 NA 1.7 2.9 NA NA 10 5.5 NA NA 16 NA NA NA 

~ COa~r~n~tl~~n~~··--------+---~%--+-~NA __ +-~NA __ +~0~.~0011U~~~~-+~N~A-I·-~NA--t-7,TNA __ +~O>.O.I~011U~t-~NA--+~~001~1U~~0~~01~1U~~~NA~~NA~~~0~.0011~U~0~.0011~UU __ f~N~A-+~N~A-+,~0,00~11~Ut-7,TNA __ +-~NA __ t-7,TNA __ 
Methane % NA NA 13 NA NA NA NA .7 NA >.56 1.2 NA NA 1.3 NA NA ),00083 NA NA NA 
Nfu"ogen % NA NA 63 NA NA NA NA 82 NA 77 85 NA NA 86 89 NA NA 78 NA NA NA 
oxygen % NA NA 1.0 _,. 1.4 NA NA 1.0 O.;< NA NA NA NA NA 



NOTES: 
~giL,. micrograms per rrter 
%=percent 
VOCs =volatile organic compounds 
AA3 =Anomaly Area 3 
RSE ,. Removal Site Evaluation 
NA =not analyzed; Only 10% of soil gas samples were proposed to be analyzed for fiXed gas based on the field screening results of the gas monitor. 

Nine subsurface soil gas samples were sent to the laboratory based on the fll!ld screening results. 
U = indicates the analyte was not detected at or above the siated limit. 



November 12,2002 

EST2091 

Mr. Christopher Barr 
Earth Tech, Inc. 
9675 Business Park Avenue 
San Diego, California 92131 

Subject: 

Dear Mr. Barr: 

Soil Gas Survey Report 
CTO 78 -Anomaly Area 3 
Former MCAS El Toro 
Orange County, California 

Environmental Support Technologies, Inc. (EST) is pleased to submit the results of the soil gas survey 

conducted at former MCAS El Toro, CTO 78- Anomaly Area 3 in Orange County, California. On 

October 10, 11, 14, and 15, 2002, EST received soil gas samples in Tedlar™ bags together with chain

of-custody documentation from Earth Tech, Inc. personnel. The soil gas samples were analyzed on-site 

for a list of fifty-one (51) volatile organic compounds (VOCs) using gas chromatograph/mass 

spectrometer (GC/MS) analytical methods. The analytical testing was performed in general accordance 

with EPA Method 8260 as described in U.S. EPA Test Methods for Evaluating Solid Waste 

Physical/Chemical Methods (SW-846). The following references and guidance were also applicable: 

• Los Angeles Regional Water Quality Control Board (LARWQCB) "Interim Guidance for 

Active Soil Gas Investigation" dated February 25, 1997. 
• Naval Facilities Engineering Service Command (NFESC) "Installation Restoration Chemical 

Data Quality Manual, Port Hueneme, CA" dated October 1999. 

Project quality control criteria for the analyses performed at this site are presented in Appendix A. 

Factors that may affect the distribution of VOCs in the subsurface are presented in Appendix B. Field 

analytical reports and chain-of-custody documentation are provided in Appendix C. EST's methods 

and procedures for the analysis of soil gas samples are provided in Appendix D. 

EST appreciates the opportunity to assist Earth Tech, Inc. on this project. Should you have any 

questions or require additional information, please contact me at (949) 679-9500. 

Sincerely, 
Environmental Support Technologies, Inc. 

Kevin B. Aardahl 
Project Manager 

360 Goddard • Irvine, California 92618-4601 • (949) 679-9500 • Fax (949) 679-9501 



LIMITATIONS AND WARRANTIES 

This letter report titled "Soil Gas Survey Report- CTO 78- Anomaly Area 3 -Former MCAS El 
Toro, Orange County, California," has been prepared for the exclusive use of Earth Tech, Inc. and 
assigned interested parties. The report has been prepared in accordance with generally accepted 
environmental assessment practices. No other warranty, expressed or implied, is made. The 
information provided in this report is based on measurements performed in specific areas during a 
specific limited period of time. 

Soil gas sample analyses were conducted using gas chromatography/mass spectrometer (GC/MS). 
Soil gas survey data should be used in conjunction with other site-specific data. 

Kevin B. Aardahl 
Project Manager 

(} Ragi Abraham 
Laboratory Manager 

November 12, 2002 
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Appendix A 

PROJECT QUALITY CONTROL CRITERIA 
(Included For Both Earth Tech and EST) 



Earth Tech's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

i Project Decision J Reporting Limit 
Analyte · Thresholda ! Required 

Volatile Organic Compounds (modified SW8260 or T0-14) (~gil) 

1,1, 1,2~Tetrachloroethane 1 1 

1,1,1·Trichloroethane 1 1 

1,1 ,2,2-Tetrachloroethane 1 1 

1,1 ,2· Trichloroethane 1 1 

1 , 1 ,2-trichlorofluoroethane (F113) 1 1 

1, 1·Dichloroethane 1 1 

1, 1·Dichloroethene 1 1 

1 ,2-dichtorotetrafluoroethane (F114) 1 1 

1 ,2·Dichloroethane 1 1 

1 ,2-Dichloropropane • 1 1 

2-Butanone (MEK) 1 1 

2·Hexanone 1 1 

4-Methyi-2-Pentanone (MIBK) 1 1 

Acetone 1 1 

Benzene 1 1 

Bromodichloromethane 1 1 

Bromofonn 1 1 

Bromomethane 1 1 

Carbon disulfide 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroethane 1 1 

Chloroform 1 1 

Chloromethane I 1 1 

cis·1 ,2-Dichloroethene 1 1 

cis-1 ,3-Dichloropropene 1 1 

Oibromoch/oromethane 1 1 

Dichlorodifluoromethane (F12) I 1 1 

di-lsopropyl ether i 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 1 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alcohol 1 1 

Precision 
(RPD) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Accuracy (%Rt 

MSIMSD LCS 

n.a 75-125 

n.a 6()..140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 6()..140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 6()..140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 



Earth Tech's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Analyte 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1,3-Dichloropropene 

Trichtorofluoromethane (F11} 

Trichloroethene 

Vinyl chloride 

rn-xylene 

a-xylene 

p-xylene 

1 ,2,4-Trichlorobenzene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Hexachlorobutadiene 

Project Decision 
Thresholda 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

AtmospheriC Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 

Notes: 
~g/L = micrograms per liter 
LCS laboratory control sample 
EPA = U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv = parts per million, volume 

Reporting Limit 
Required 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

Precision 
(RPD) 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

. 20 

20 

20 

20 

20 

20 

20 

20 

20 

n.a. = not applicable 

Accuracy (%R)b 

MSIMSD LCS 
n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

I n.a I 75-125 

I n.a 75-125 

n.a 75-125 

n.a 75-125 

RPD = relative percentage of difference 
= percent recovery %R 

MSD = matrix spike duplicate 

a Project Decision Threshold is equal to the Reporting Limit. Decision Threshold for the hot spot determination is 300 lJQ/L 
total VOC concentration. 
b Laboratory-specific performance criteria. 

cTarget analytes forT0-14 only. 

( 



EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

! Project Decision j Reporting limit 
Analyte i Threshold' ! Required 

Volatile Organic Compounds (modified SW8260 or T0-14) (~gil) 

1, 1,1,2-Tetrachloroethane 1 1 

1, 1,1-Trichloroethane 1 1 

1,1 ,2.2-Tetrachloroethane 1 1 

1,1 ,2-Trichloroethane 1 1 

1.1.2-trichlorofluoroethane (F113) 1 1 

1,1-Dichloroethane 1 1 

1.1-Dichloroethene 1 1 

1 ,2-clichlorotetrafluoroethane (F114) 1 1 

1,2-Dichloroethane 1 1 

1,2-DichlarOpropane 1 1 

2-Butanone (MEK) 1 5 

2-Hexanone 1 5 

4-Methyi-2-Pentanone (MIBK) 1 5 

Acetone 1 5 

Benzene 1 1 

Bromodichloromethane 1 1 

Bromoform 1 1 

Bromomethane 1 1 

Carbon disulfide 1 1 

Carbon Tetrachloride 1 1 

Chiaro benzene 1 1 

Chloroethane 1 1 

Chloroform 1 1 

Chloromethane 1 1 

cis-1.2-Dichloroethene 1 1 

cis-1 ,3-Dichloropropene 1 1 

Dibromochloromethane 1 1 

Oichlorodifluoromethane (F12) 1 1 

di-lsopropyl ether 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 2 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alcohol 1 10 

I 

I 
' 

Precision 
(RPD) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

40 

40 

40 

40 

20 

20 

20 

20 

30 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

30 

20 

20 

30 

40 

I 

I 

I 

I 

I 

.. 

Accuracy (%R)b 

MS/MSD LCS 

n.a 75-125 

n.a 60--140 

n.a 75-125 

n.a I 75-125 

n.a I 75-125 

n.a i 75-125 

n.a I 75-125 

n.a I 
I 

75-125 

n.a 60--140 

n.a I 75-125 

n.a I 60--140 

n.a ' 60--140 I 
' 

n.a I 60--140 

n.a I 60--140 

n.a I 75-125 

n.a I 75-125 

n.a I 75-125 

n.a I 
I 

75-125 

n.a I 70--130 

n.a 75-125 

n.a I 75-125 

n.a I 75-125 

n.a I 75-125 

n.a i 75-125 

n.a I 60--140 

n.a I 75-125 

n.a 75-125 

n.a I 75-125 

n.a I 75-125 

n.a 75-125 

n.a I 75-125 

n.a I 70--130 

n.a ' 75-125 I 
n.a 75-125 

n.a 70--130 

n.a 60--140 



EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Analyte 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1,3-Dichloropropene 

Trichlorofluoromethane (F11) 

Trichloroethene 

Vinyl chloride 

m-xylene 

a-xylene 

p-xylene 

1 ,2,4-Trichlorobenzene 

1 ,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 .4-Dichlorobenzene 

Hexachlorobutadiene 

Project Decision 
Threshold' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Atmospheric Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 
I 

Notes: 
J.lQ/L :;:; micrograms per liter 
LCS = laboratory control sample 
EPA :: U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv = parts per million, volume 

I 

I 

I 

I 
I 
I 
I 
I 

Reporting Limit 
Required 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

I 

I 

I 
I 
I 
I 
' 
I 

Precision 
(RPD) 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

n.a. = not applicable 

Accuracy (%R)0 

' MSIMSD LCS 
n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 
' 

n.a 75-125 

n.a I 75-125 

n.a I 75-125 

n.a I 75-125 

n.a I 75-125 

n.a I 75-125 

RPD 
%R 
MSD 

= relative percentage of difference 
= percent recovery 
= matrix spike duplicate 

01 Project Decision Threshold is equal to the Reporting Limit Decision Threshold for the hot spot detennination is 300 1-JQIL 
total VOC concentration. 
0 Laboratory-specific performance criteria. 

'Target analytes for T0-14 only. 

Analytes that are in bold type have modified LCS Percent Recovery values that were approved by the Earth Tech. Inc. 
Project Manager prior to the beginning of the project. 
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AppendixB 

FACTORS AFFECTING THE GAS-PHASE 
DISTRIBUTION OF VOCs IN THE SUBSURFACE 

Soil and groundwater contamination by volatile organic compounds (VOCs) can often be detected bv 
analyzing trace gases in soil just below ground surface. This technique is possible because man~· 
VOCs will volatilize and move by molecular diffusion away from source areas toward regions ;f 
lower concentrations. A gas phase concentration gradient from the source to adjacent areas is 
established. 

The following factors affect the transport and gas phase distribution ofVOCs in the subsurface. 

I. The Iiquid~gas partitioning coefficient of the compounds of interest (the "volatility" of 
the compound). 

2. The vapor diffusivity, which is a measure of how quickly an individual compound 
"spreads out" within a volume of gas. 

3. Retardation of the individual compounds as they migrate in the soil gas. Retardation 
may be due to degradation, adsorption on the soil matrix, tortuosity of the soil profile.,'· 
or entrapment in unconnected pores. ( 

4. The presence of impeding layers, wetting fronts of freshwater. or perched water tables. 
between the regional water table and ground surface. 

5. The presence of soil moisture around man-made structures such as clarifiers and 
sumps may suppress volatilization and diffusion ofVOCs resulting in false negative or 
low soil gas concentrations. 

6. The presence of contaminants from localized spills or in the ambient air. 

7. Movement of soil gas in response to barometric pressure changes. 

8. The preferential migration of gas through zones of greater permeability (e.g. 
natural lithologic variation or back-fill of underground utilities). 

9. Soil temperature. 

At most sites. many of these factors are unknown or poorly understood. Because of this uncertainty, 
soil gas sampling should be used in conjunction with other site-specific data. 

( 



Appendix C 

ANALYTICAL RESULTS FOR 
VOLATILE ORGANIC COMPOUNDS 

AND 
CHAIN-OF-CUSTODY DOCUMENTATION 



GCIMS#2 

TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

COMMENTS 

Continued on next page 
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' " 
TABLE C-1 

' 

VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 

(CONTINUED) 

GCJMS#2 
2"!!91-2-10100';1 

Sample!D Ambient Air LK027 LK02B LK024 LK025 LK021 LK022 LK018 

Sample Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone ND<S, P NO<S, P ND<5, P ND<S, P ND<S, P ND<S, P I ND<S, P ND<S. p 

Dibromoehloromethane N0<1 N0<1 ND<1 ND<1 ND<1 NDc::1 NDo:::1 ND<1 

Chlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND.:::1 ND<1 ND<1 

1, 1,1,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Ethylbenzene ND<1 NOc::1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

meta- and para-Xylenes ND<1 NOc1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

ortho-Xylene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Styrene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

Bromoform ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<:1 

1,1,2.2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

1,3-Dichlorobenzene ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

1 A-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 

1 ,2-Dichlorobenzene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

~ ~ ~ 1 ,2,4-Trichtorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

Hexachlorobutadiene N0<1 N0<1 N0<1 ND<1 ND<1 I ND<i I ND<1 I ND<1 

SURROGATES 
I 

Dibromotluoromethane (Surrogate 1) 99% 123% 103% 110% 106% 115% I 114% I 116% 

Toluene-dB (Surrogate 2) 98% 101% 98% 101% 98% 102% ! 102% I 105% 

4-Bromofluorobenzene (Surrogate 3) 100% 110% 103% 105% 111% I 105% i 108% i 112% 

ml =milliliter 
~==Exceeds quantitation range 

)lg/L = microgram per liter B =Compound detected in blank 

Concentrations reported in micrograms per liter ()lg/L) P =Precision out of Earth Tech Limits but '.Vithin EST limits 

NO<= Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but•.vrthin ESi limits 

NA = Not Applicable 
LCS = Laboratory Control Sample 

ANALYST: Art Perez 
REVJEWE:J BY: Ragi Abraham '£_~ 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

COMMENTS 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIMS ~2 
2091·2·10100;< 

Sample ID LK019 LK049 LK030 LK031 LK033 LK034 LK036 LK037 

Sample Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone ND<5,P NO<S, P NO<S, P ND<5, P ND<S, P ND<S, P ND<S. P ND<S.P 

Dibromochtoromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Chlorobenzene ND<:1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1.1,1,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

Ethylbenzene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

meta- and para-Xylenes ND<1 ND<1 ND<1 ND<1 N0<1 I N0<1 ND<1 ND<1 

ortho-Xylene ND<1 ND<1 ND<1 ND<1 ND<1 I N0<1 ND<1 ND<1 

Styrene ND<1 ND<1 N0<1 ND<1 N0<1 i ND<1 ND<1 ND<1 

Bromoform ND<:1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 ND<1 

1,1 ,2,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 ND<1 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<'1 ND<1 I ND<1 ND<1 ND<1 I 

1,4-Dichlorobenzene ND<1 N0<1 N0<1 ND<1 ND<1 I N0<1 ND<1 ND<1 

1,2-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

1,2,4-Trichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 i ND<1 ND<1 I ND<1 

.. 
Hexachlorobutadiene ND<1 ND<1 ND<1 ND<1 ND<=1 i ND<1 ND<1 ND<1 

/ SURROGATES I ' I I 

Oibromofluoromethane (Surrogate 1} 114% 109% 116% 112% 120% ' 118% I 110% 117% I 

Toluene-dB (Surrogate 2} 104% 104°..6 1Q5C..(, 103% 105% ' 105% I 103% 104% I 

4-Bromofluorobenzene (Surrogate 3) 111% 109% 116% 110% 108% ' 114% I I 109% 112% 

ml =milliliter 
• = Exceeds quantitation range 

.ug/L = microgram per liter B =Compound detected in blank 

Concentrations reported in micrograms per titer (ug/L) P = Precision out of Earth Tech Limits but within EST limits 

NO< = Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez 
REVIEWED BY: Ragi Abrai1am u 
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TABLE C-1 ) 
! 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GC/1\4S # 2 ::;:;:~l1·1·HI1VO::< 

SamplelD LK039 LK040 LK129 LK045 LK046 LK027 LK049 NA 
Date Analyzed 10/10/02 10/10/02 10110/02 10/10/02 10/10/02 10/10/02 10!10i02 NA 
Time Analyzed 16:02 16:29 16:56 17:22 17:50 18:36 19:04 NA 

Sample Amount (ml) 10 10 10 10 10 10 10 NA 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H 20) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 NA 

COMMENTS Re-analysis Duplicate I 
tert-Sutanol (TBA) ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 NA 

Dichlorodifluoromethane (Freon®-12) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 
1 ,2-Dichlorotetratluoroethane (Freon®-114) ND<1 ND<1 ND<:1 ND<1 ND<1 ND<1 ND<1 NA 

Chloromethane ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 NA 
Vinyl Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ·I NA 

Bromomethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I NA 
Chloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I NA 

Trichlorofluoromethane (Freon®-11) ND<1 ND<1 N0<1 ND<1 ND<1 I N0<1 ND<1 I NA 
1,1 ,2-Trichlorotrifluoroethane (Freon®-113) ND<1 N0<1 N0<1 ND<1 N0<1 I ND<1 ND<1 I NA 

1, 1-Dichloroethene ND<1 N0<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I NA 
Acetone NO<S ND<S ND<S ND<S ND<5 I ND<5 I ND<S I NA / 

Carbon Disulfide N0<1 ND<1 ND<1 ND<1 ND<1 NO<~ I ND<1 I NA 

Methylene Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA I 
Methyl tert-butyl ether (MtBE) ND<2 ND<2 ND<2 ND<2 ND<2 ND<2 I ND<2 I NA 

trans-1 ,2-0ichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 NA 
1 , 1-Dichloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

cis-1 ,2-Dichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 
2-Butanone (MEK) N0<5, P, QC ND<S. P. QC ND<S. P. QC ND<S, P. QC NO<S. P. CC N0<5. P ::cj ND<5. P. CC NA 

Diisopropyl Ether (DIPE) ND<1 ND<1 ND<1 ND<1 ND<1 ND<i ND<1 NA 
Chloroform ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<i NA 

2-ethoxy-2-methyl propane (ETBE) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1,1 , 1-Trichloroethane ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 NA 

tert-Amyl methyl ether (TAME) N0<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 I NA 
Carbon tetrachloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Benzene N0<1 N0<1 N0<1 N0<1 ND<1 ND<1 ND<1 NA 
1 ,2-Diehloroethane ND<1 N0<1 N0<1 ND<1 ND<1 N0<1 ND<1 NA 

Trichloroethene N0<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 NA 

1 ,2-Dichloropropane ND<1 N0.::-1 ND<1 ND<1 ND<1 N0<1 I ND<1 NA 

Bromodichloromethane ND<1 ND<1 ND<1 ND<1 ND<1 NO<~ ND<1 NA 
cis~ 1 ,3·Dichloropropene ND<1 ND<1 ND<1 NOc1 ND<1 ND<1 ND<1 NA 

4-Methyi-2-Pentanone (MIBK) ND<S ND<5 NO<S NO<S ND<5 ND<S NOeS NA 
Toluene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NDc1 NA 

trans-1 ,3-0iehloropropene N0<1 ND<1 N0<1 ND<1 N0<1 .. ND<1 ND<1 NA 
1,1 .2-Trichloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<·1 NA 

Tetrachloroethene NDc:::1 N0<1 ND<1 N0<1 ND<1 ND<1 ND<1 NA 

Continued on next pag~ 
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( TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

(CONTINUED) 
GCIMS#2 20>11·2·101CC~ 

Sample ID LK039 LK040 LK129 LK045 LK046 LK027 LK049 NA 
Sample Amount (ml) 10 10 10 10 10 10 10 NA 

Dilution Factor 1 1 1 1 1 1 1 NA 

2-Hexanone ND<S,P ND<S, P ND<S, P ND<S, P ND<S, P NO<S, P ND<S. P NA 

Dibromochloromethane ND-=1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Chlorobenzene ND<1 ND<1 ND<1 ND<1 NOc1 ND<1 ND<1 NA 

1 , 1,1 ,2-T etrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Ethylbenzene ND<1 ND<1 N0<1 ND<1 N0.::1 ND<1 ND<1 NA 

meta- and para-Xylenes ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

ortho-Xylene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 

Styrene ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 NA 

Bromoform ND<1 ND<1 ND<1 ND.::1 N0<1 ND<1 ND<1 NA 

1,1 ,2.2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 

1 ,4-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1 ,2-0ichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1,2,4-Trichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND.::1 NA 

Hexachlorobutadiene ND<:1 ND.::1 ND<1 I ND.::1 ND<1 ND<1 ND.::1 NA 
SURROGATES I 

Dibromofluoromethane (Surrogate 1) 115% I 120% 124% 118% I 122% 120% I 114% NA 

Toluene--dB (Surrogate 2) 101% 102% 104% 102% I 104% 106% I 100% NA 

4-Bromofluorobenzene (Surrogate 3) 112% 112% 113% 115% 108% 108% I 111% NA 

ml =milliliter *=Exceeds quantitation range 

!LQ/L = microgram per liter B =Compound detected in blank 

Concentrations reported in micrograms per liter {J..tg!L) P = Precision out of Earth Tech Limits but within EST limits 

ND< =Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA = Not Applicable LCS = Laboratol)' Control Sample 

ANALYST: Art Perez REVIEWED BY: Raqi Abraham <g_~ 
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TABLE C-1 
) 

I 
I, 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GCJMS#2 :<091·2·101102 

Sample 10 Ambient Air LK048 LK042 LK043 LK054 LK055 LK120 LK057 
Date Analyzed 10/11/02 10111/02 10111/02 10/11/02 1 Of11i02 10111/02 10111102 10/11102 
Time Analyzed 8:21 8:47 9:14 9:40 10:07 10:33 10:59 11:26 

Sample Amount (ml} 10 10 10 10 10 I 10 10 10 
Purge Volume (ml) NA NA NA NA NA I NA NA NA 
Vacuum (in. H:P) NA NA NA NA NA I NA NA NA 

Dilution Factor 1 1 1 1 1 I 1 1 1 

COMMENTS I 
tert-Butanol (TBA) ND<10 ND<10 ND<10 ND<10 ND<10 I ND<10 ND<10 ND<10 

Dichloroditluoromethane (Freon®-12) ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

1 ,2-Dichlorotetrafluoroethane (Freon®-1 ~ 4) ND<1 ND<1 ND<1 ND-=1 ND<1 I ND<1 ND<1 ND<1 

Chloromethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

Vinyl Chloride ND<1 ND<1 ND<1 I ND<1 ND<1 I NOc::1 ND<1 ND<1 

Bromomethane ND<1 ND<1 ND<1 ND<1 N0<1 I N0<1 ND<1 ND<1 

Chtoroethane ND<1, P N0<1, P ND<1, P ND<l, P ND<1. P I ND<1, P ND<1, P ND<1, P 

Trichlorofluoromethane (Freon®-11) ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ND<1 ND<1 

1,1 ,2M Trichlorotrifluoroethane (Freon®-113) ND<1 ND<1 N0<1 ND<1 ND<1 i N0<1 N0<1 N0<1 

1 , 1-0ichloroethene N0<1 ND<1 N0<1 I ND<1 N0<1 I N0<1 ND<1 N0<1 

Acetone ND<S NO<S ND<S I ND<5 ND<5 I ND<S ND<S ND<5 

Carbon Disulfide ND<1 ND<1 ND<1 N0<1 N0<1 ND<1 ND<1 ND<1 

I 
,, 

Methylene Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Methyl tertMbutyl ether (Mt8E) ND<2 ND<2 ND<2 ND<2 ND<2 I ND<2 ND<2 ND<2 

transM1 ,2MOichloroethene ND<1 ND<1 N0<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

1.1-Dichloroethane ND<1 ND<1 ND<1 ND<1 N0<1 I ND<1 ND<1 ND<1 

cisM 1,2MDichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 I 

2-Butanone (MEK) ND<5 ND<S ND<5 ND<5 ND<5 I ND<S ND<S ND<S 

Oiisopropy/ Ether (DIPE) ND<1 ND<1 ND<1 ND<1 ND<1 I N0<1 ND<1 N0<1 

Chloroform ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 N0<1 

2Methoxy-2-methyl propane (ETBE) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,1, 1-Trichloroethane ND<1 N0<1 ND<1 ND<1 N0<1 I ND<1 ND<1 N0<1 

tert-Amyl methyl ether (TAME) ND<1 ND<1 N0<1 N0<1 ND<1 I ND<1 ND<1 I ND<1 

Carbon tetrachloride ND<1 ND<1 ND<1 N0<1 ND<1 I N0<1 ND<1 ND<1 

Benzene ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 

1 .2-Dichlorcethane ND<1 ND<1 N0<:1 ND<1 ND<1 I ND<1 ND<:1 N0<1 

Trichloroethane ND<:1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 

1.2-Dichloropropane ND<1 ND<1 ND<1 ND<1 N0<1 I ND<1 ND<1 ND<1 

Bromodichloromethane N0<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 I N0<1 

cis-1,3-Dichloropropene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

4-Methyi-2-Pentanone (MIBK) ND<S NO<S NO<S NO<S ND<S ND<5 ND<S N0<5 

Toluene ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 

trans-1 ,3-Dichloropropene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,1.2-Trichloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<i ND<1 

T etrachloroethene N0<1 ND<1 ND<1 N0<1 N0<1 ND<1 ND<1 ND<1 I, 

Continued on next page 
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TABLE C-1 

- VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIMStt-2 
:;.;:91·2-10110~ 

Sample 10 Ambient Air LK048 LK042 LK043 LK054 LK055 LK120 I LK057 

Sample Amount (ml) 10 10 10 10 10 10 10 I 10 

Dilution Factor 1 1 1 1 1 1 1 I 1 

2-Hexanone ND<S ND<5 ND<S ND<5 ND<S N0<5 ND<S I ND<S 

Dibromochloromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ! ND<1 

Chlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NO<~ I ND<1 I 

1, 1,1 ,2-Tetrachloroethane ND<=1 ND<1 N0<1 ND<1 N0<1 ND<1 I ND<1 I ND<1 

Ethylbenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 

meta- and para-Xylenes ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 

ortho-Xylene N0<1 ND<1 N0<1 ND<1 ND<1 ND<1 NO<~ I ND<1 

Styrene N0<1 ND<1 N0<:1 I ND<1 ND<1 ND<1 I ND<i I ND<1 ' 
Bromoform ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 I NO<; N0<1 

1,1 ,2,2-Tetrachloroethane N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ! ND<1 ND<1 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ! NO<~ ND<1 

1 ,4-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I NC<~ ND<1 

1,2-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 I NC:<~ ND<1 

1,2.4-Trichlorobenzene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

Hexaehlorobutadiene ND<1 ND<1 I ND<1 ND<1 ND<1 ND<1 I ND<1 
' N0<1 

SURROGATES I I ; 

Dibromofluoromethane (Surrogate 1) 106% 101% 108% 114% 109% 113% [ 115% i 114% 

Toluene-dB (Surrogate 2) 100% 102% 102% 101% 101% 101% I 103% I 104% 

4-Bromofluorobenzene {Surrogate 3) 105% 107% 107% 108% 108% 107% 107% i ~10% 

ml =milliliter • = Exceeds quantitation range 

_ug/L =microgram per liter 8 = Compound detected in blank 

Concentrations reported in micro_qrams per liter (.uQ/L) P =Precision out of Earth Tech Limits but wrthin EST !imits 

NO<= Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but Within ES7 !imits 

NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWEQ SY: ~aci .-l.braham £A 
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TABLE C-1 { 
\ 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GcnAS*2 2091·2-101102 

Sample 10 LK058 LKOSO LK061 LK051 LK052 LK121 LK072 LK073 
Date Analyzed 10/11/02 10111/02 10/11/02 10/11102 10/11/02 10/11/02 10/11102 10111/02 
Time Analyzed 11:53 12:20 12:47 13:14 13:40 14:07 14:34 15:01 

Sample Amount (ml} 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H20) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 1 

COMMENTS I I 
tert-Butanol (TBA) N0<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 

Dichlorodifluoromethane (Freon®-12) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<:1 

1 ,2-Dichlorotetrafluoroethane (Freon®-114) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Chloromethane ND<1 N0<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Vinyl Chloride ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 

Bromomethane ND<1 ND<1 ND<1 ND<=1 ND<1 ND<1 ND<1 ND<1 

Chloroethane ND<1, P ND<1, P ND<1, P ND<1, P ND<1, P N0<1, P ND<1, P ND<1, P 

Trichforofluoromethane (Freon®-11) ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

1 , 1 ,2-Trichlorotrifluoroethane (Freon®-113) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1 , 1-Dichloroethene ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 N0<1 

Acetone ND<5 NO<S NO<S I NO<S ND<S ND<S ND<S ND<S 

Carbon Disulfide N0<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 

Methylene Chloride N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Methyl tert-buty! ether (MtBE) ND<2 ND<2 ND<2 ND<2 ND<2 ND<2 ND<2 ND<2 

trans-1 ,2-Dichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 

1,1-Dichloroethane ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 

cis-1,2-Dichlorcethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

2-Butanone (MEK) NO<S NO<S NO<S ND<5 ND<S NO<S ND<S ND<S 

Dlisopropyl Ether (DIPE) ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Chloroform ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

2-ethoxy-2-methyJ propane (ETBE) ND<1 ND<1 N0<1 N0<1 ND<1 ND<1 ND<1 ND<1 

1,1 ,1-Trich/oroethane ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 

tert-Amyl methyl ether (TAME) N0<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 N0<1 

Carbon tetrachloride ND<1 ND<1 ND<1 ND<1 N0<=1 ND<1 ND<1 ND<1 

Benzene ND<1 ND<=1 ND<1 ND<1 ND<1 ND<=1 ND-=1 ND<1 

1 ,2-Dichloroethane N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0-::1 N0<:1 

Trichloroethene N0<1 N0<:1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,2w0ichloropropane N0<1 ND<1 ND<1 ND<1 N0<:1 N0<:1 ND<1 N0<:1 

Bromodichloromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<=1 N0<1 

cis-1,3-Dichloropropene ND<=1 N0<1 ND<:1 ND<1 ND<1 ND<1 ND<1 ND<1 

4-Methyl-2·Pentanone (MIBK) NO<S ND<S NO<:S ND<S NO<S NO<S NO<S ND<5 

Toluene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<=1 N0<1 

trans·1 ,3-0ichloropropene ND<1 ND<1 ND<1 ND<1 N0-::1 N0<1 ND<1 N0<1 

1 ,1,2-Trichloroethane N0<1 ND<1 ND<1 N0-::1 ND-::1 ND<1 ND<=1 ND<1 I 
T etrach/oroethene ND<1 ND<1 ND<1 ND<1 ND<=1 ND<1 ND<1 ND<1 \ 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIMSrt2 2091·2·101102 

Sample ID LK058 LK060 LK061 LK051 LK052 I LK121 LK072 LK073 

Sample Amount (ml) 10 10 10 10 10 I 10 10 10 

Dilution Factor 1 1 1 1 1 I 1 1 1 

2~Hexanone ND<S ND<S ND<S ND<S NO<S I ND<S ND<S ND<S 

Dibromochloromethane ND<1 ND<1 ND<1 ND<1 ND<1 I N0<1 ND<1 ND<1 

Chlorobenzene ND<1 ND<:1 N0<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

1,1, 1 .2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 

Elhylbenzene ND<1 ND<1 N0<1 ND<1 ND<1 N0<1 I ND<1 ND<1 

meta- and para-Xylenes ND<1 N0<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 

ortho-Xylene ND<1 ND<1 N0<1 ND<1 ND<1 I ND<1 ND<1 ND<:1 I 

Styrene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

Bromoform ND<1 ND<1 ND<1 ND<1 ND<1 i ND<1 I ND<1 ND<1 

1,1 ,2,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 ND<1 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ' ND<1 I ND<1 ND<1 

1 ,4-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

1 ,2-Dichlorobenzene N0<1 ND<1 ND<1 ND<1 ND<1 N0<1 I ND<1 ND<1 

1 ,2.4-Trichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

' Hexachlorobutadiene ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 I ND<1 ND<1 

SURROGATES I 

Dibromof1uoromethane (Surrogate 1) 118% 117% 119% 121% I 119% 114% I 121% 119% 

Toluene-dB (Surrogate 2) 103% 103% 102% 104% I 101% 100% I 103% 100% 

4-Bromofluorobenzene (Surrogate 3) 109% 113% 115% 114% I 113% I 112% I 114% 114% 

ml = milliliter • = Exceeds quantitation range 

llf!IL = microgram per liter B = Compound detected in blank 

Concentrations reported in microqrams per liter (~/L) P = Precision out of Earth Tech Umits but within EST limits 

NO< = Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA"" Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWED BY: Ragi Abraham ~ 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

G~S#2 2091-2-101102 
SampleiO LK069 LK070 LK122 LK066 LK067 LK063 LK067 NA 

Date Analyzed 10/11/02 10/11/02 10/11/02 10/11/02 10111/02 10/11/02 10/11/02 NA 
Time Analyzed 15:27 15:54 16:55 17:21 17:48 18:43 19:10 NA 

Sample Amount (ml) 10 10 10 10 10 10 10 NA 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H20) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 NA 
COMMENTS Duplicate 

tart-Butanol (TBA) ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10 NA 
Dichlorodifluoromethane (Freon®--12) ND<1 ND<1 N0<1 N0<1 ND<1 ND<1 ND<1 NA 

1 ,2-Dichlorotetrafluoroethane (Freon®-114) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 
Chloromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 
Vinyl Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Bromomethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 
Chloroethane ND<1, P ND<1, P ND<1,P ND<1. P ND<1, P ND<1, P ND<1, P NA 

Trichlorofluoromethane (Freon®-11) ND<1 ND<1 ND<1 ND<1 ND<=1 ND<1 ND<1 NA 
1,1 ,2-Trichlorotrifluoroethane (Freon®-113) N0<1 ND<1 ND<1 ND<1 ND<1 ND<l ND<1 I NA 

1,1-Dichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 NA 
Acetone ND<S ND<S NO<S ND<S NO<S ND<5 ND<S I NA /' 

Carbon Disulfide ND<1 ND<1 ND<1 ND<1 ND<1 ND<l ND<1 I NA 
Methylene Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Methyl tert-butyl ether (MtBE) ND<2 ND<2 ND<2 ND<2 N0<2 ND<2 ND<2 I NA 
trans-1 ,2-0ichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I NA 

1,1-Dichloroethane ND<1 ND<l ND<1 ND<1 ND<1 ND<1 ND<1 I NA 
cis-1 ,2-Dichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<l I NA 

2-Butanone (MEK) ND<S ND<S ND<S ND<S NO<S ND<5 ND<S NA 
Oiisopropyl Ether (OJPE) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Chloroform ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 
2-ethoxy-2-methyl propane (ETBE) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1,1, 1-Trichloroethane ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 
tert-Amyl methyl ether (TAME) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Carbon tetrachloride ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 I NA 
Benzene ND<1 N0<1 ND<l ND<1 ND<1 ND<1 I ND<1 I NA 

1.2-Dichloroethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 I NA 
Trichloroethene N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I NA 

1.2-Dichloropropane ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 I ND<1 NA 
Bromodichloromethane ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 I ND<1 NA 
cis-1 ,3-0ichloropropene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 

4-Methyi-2-Pentanone (MIBK) NO<S ND<S NO<S NO<S ND<S ND<S I ND<5 NA 
Toluene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I N0<1 NA 

trans-1,3-Dichloropropene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 
1,1 ,2·Trichloroethane ND<1 ND<1 ND<1 ND<1 N0<;1 ND<1 I NDc:1 NA 

( 
Tetrachloroethene N0<1 ND<1 ND<1 NO<' ND<1 ND<1 I ND<1 NA 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIMS#2 
2091-2-101102 

SampJeJD LK069 LK070 LK122 LK066 LK067 LK063 LK067 NA 

Sample Amount (ml) 10 10 10 10 10 10 10 NA 

Dilution Factor 1 1 1 1 1 1 1 NA 

2-Hexanone ND<5 ND<S ND<S ND<S ND<S ND<S ND<S NA 

Dibromochloromethane ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Chlorobenzene N0<1 N0<1 N0<1 N0<1 ND<1 ND<1 ND<1 NA 

1,1 ,1 ,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Ethyl benzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

meta- and para-Xylenes ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

ortho-Xylene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Styrene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

Bromoform N0<1 N0<1 N0<1 ND<1 ND<1 ND<1 ND<1 NA 

1.1 ,2,2-Tetrachloroethane N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1 ,4-Dichlorobenzene ND<:1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1,2-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NA 

1 ,2,4-Trichlorobenzene ND<1 ND<1 N0<1 ND<1 I ND<1 ND<1 ND<1 NA 

Hexachlorobutadiene ND<1 I ND<1 ND<1 ND<1 ! ND<1 I ND<1 ND<1 NA 

SURROGATES I 

Dibromofluoromethane (Surrogate 1) 120% 124% 111% 112% I 125% 118% 118% NA 

Toluene-d8 (Surrogate 2) 103% I 106% 103% 104% I 103% 104% 104% NA 

4-Bromofluorobenzene (Surrogate 3) 120% I 107% 112% 102% I 117% 110% 122% NA 

ml = milliliter *=Exceeds quantitation range 

J.LQIL = microgram per liter B = Compound detected in blank 

Concentrations reported in microq:rams per liter ().I.Q/L) P = Precision out of Earth Tech Limits but within EST limits 

NO< = Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA =Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWED BY: Raqi Abraham ~ 
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TABLE C-1 ( 
VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 
CTO 78 ·ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
GCIMS#2 

:?:·~:::11-2·101402 

Sample 10 Ambient Air LK064 LK075 LK076 LK078 LK079 LK082 LK081 
Date Analyzed 10/14/02 10114/02 10/14/02 10/14/02 10/14/02 10/14/02 10/14/02 10/14/02 
Time Analyzed 8:52 11:28 11:54 12:21 12:48 13:15 13:41 14:06 

Sample Amount (ml) 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA I NA 
Vacuum (in. H20) NA NA NA I NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 1 -

COMMENTS 

tert.Butanol (TSA) ND<10 NDc::lO ND<10 N0<10 N0<10 ND<10 ND<10 I ND<10 

Dichlorodifluoromethane (Freon@...12) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1 ,2·Dichlorotetrafluoroethane (Freon®-114) ND<1 ND<1 ND<1 ND<1 ND<1 ND<l ND<1 ND<1 

Chloromethane ND<1 ND<1 ND<1 N0<1 ND<1 I ND<1 ND<1 N0<1 

Vinyl Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I N0<1 

Bromomethane ND<l ND<1 ND<1 ND<1 I ND<l I ND<1 ND<1 I ND<1 

Chloroethane ND<1 N0<1 ND<1 ND<1 ND<1 I ND<1 ND<1 NO<l 

Trichlorofluoromethane (Freon®-11) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,1 ,2-irichlorotrifluoroethane (Freon®-113) ND<1 ND<1 ND<1 I ND<1 I ND<1 I ND<1 ND<1 ! ND<1 

1 , 1-Dichloroethene ND<1 ND<1 N0<1 I ND<1 I ND<1 I ND<1 ND<1 i ND<1 I 
Acetone ND<S NO<S I ND<S NO<S NO<S I ND<S ND<S I N0<5 ( 

Carbon Disulfide ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ' 
Methylene Chloride ND<1 ND<1 ND<1 I ND<1 ND<1 i ND<1 ND<1 I ND<1 

Methyl tert-butyl ether (MtBE) ND<2 ND<2 ND<2 I ND<2 ND<2 I ND<2 ND<2 I ND<2 

trans-1 ,2-Dichloroethene ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1, 1-Dichloroethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I 
ND<1 I 

cis-1 ,2-Dichloroethene ND<1 ND<1 ND<1 ND<1 I ND<1 i ND<1 ND<1 I ND<1 

2-Butanone (MEl<} ND<S ND<S ND<S I ND<S ND<S I 
ND<5 ND<S I ND<5 ! 

Diisopropyl Ether (OIPE) ND<1 N0<1 ND<1 ND<1 NO<i ' ND<1 ND<1 I I NO<! 

Chloroform ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 I ND<1 

2-ethoxy-2-methyl propane (ETBE) ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ND<1 I ND<1 

1,1,1-Trichloroethane ND<1 ND<1 ND<1 N0<1 N0<1 I ND<1 ND<1 I ND<1 I 
tert-Amyl methyl ether (TAME) ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 I 

Carbon tetrachloride ND<1 ND<1 ND<1 N0<1 N0<1 I ND<1 ND<1 I ND<1 

Benzene ND<1 ND<1 N0<1 ND<1 I NO<~ I ND<1 ND<1 I ND<1 

1.2-Dich/oroethane ND<1 ND<1 ND<1 I N0<1 I ND<1 i ND<1 I ND<1 ! ND<1 

Trichloroethene ND<1 ND<1 ND<1 I N0<1 I ND<1 ! :-JD<1 ND<1 I ND<1 

1,2-Dich/oropropane ND<1 N0<1 ND<1 I ND<1 ND<1 ' ND<1 I ND<1 i ND<1 ' 
Bromodichloromethane ND<1 ND<1 ND<1 I ND<1 ND<1 ; i'-10<1 ! ND<1 I ND<1 

cis-1,3-Dichloropropene ND<1 N0<1 ND<1 I N0<1 NO<~ i ND<1 i ND<1 i ND<1 

4·Methyi-2-Pentanone (MIBK) ND<S NO<S ND<S N0<5 I N0<5 ; :-..10<5 I ND<S I ND<S 

Toluene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 

trans-1,3-Dichloropropene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 

1 ,1,2-Trichloroethane ND<1 ND<1 ND<1 N0<1 N0<1 N0<1 I ;>JQ<1 I ND<1 

T etrachloroethene ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 I'' 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIMS#2 
:ZO!iH·:t:·1a14u.,. 

Sample JD Ambient Air LK064 LK075 LK076 LK078 LK079 LKOB2 LK081 

Sample Amount {ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone ND<S, P ND<5, P ND<S, P ND<S, P NO<S, P ND<S, P NO<S.P ND<5,P 

Dibromochloromethane ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<:1 

Chlorobenzene ND<1 ND<1 ND<::1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,1, 1 ,2-Tetrachloroethane ND<1 ND<:1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Ethylbenzene N0<1 ND<1 N0<1 ND<1 ND<1 ND<1 N0<1 ND<1 

meta- and para-Xytenes ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 

ortho-Xylene ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Styrene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I N0<1 

Bromoform ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NO<': ND<1 

1,1 ,2,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 

1,3-Dichlorobenzene ND<l ND<l ND<1 ND<1 ND<1 ND<1 ND<1 ND<i 

1 .4-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,2-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<i 

· .. 1.2.4-Trichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NO<~ ND<i 

• Hexachlorobutadiene ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 ND<1 ND<1 

SURROGATES I I 

Dibromofluoromethane (Surrogate 1) 103% 111% 112% 105% 117% 117% 110% 11311..6 

T oluene-d8 (Surrogate 2) 102% 102% 105% 102% 103% 105% 103% I 102% 

4-Bromofluorobenzene (Surrogate 3) 101% 102% 101% 103°A. 106% 109% 103% I 106% 

ml= milliliter 
• = Exceeds quantitation range 

llfi/L = microgram per liter 8 = Compound detected in blank 

Concentrations reported in microqrams per liter (\..IQ/U P = Precision out of Earth Tech Limits but within EST limits 

NO< = Not detected above the reported limtt of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWE;D BY: Raqi Abraham 'fZ..ft 
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TABLE C-1 ) 
( 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GCIMS#2 
:2!:!91·2·1=~4.:; 

Sample ID LK084 LK085 LK096 LK097 LK093 LK094 LK123 LK124 
Date Analyzed 10/14/02 10/14/02 10114/02 10/14/02 10114/02 10114/02 10/14/02 10!14i02 
Time Analyzed 14:32 15:03 15:30 15:57 16:23 16:49 17:14 17:41 

Sample Amount (ml) 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H20) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 1 

COMMENTS 

iert-Butanol (TBA) ND<10 ND<10 ND<10 N0<10 ND<10 I ND<10 ND<10 ND<10 

Oichloroditluoromethane (Freon®-12) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NO<": 
1,2-Dichlorotetrafluoroethane (Freon®-114) ND<1 ND<1 NDc:1 N0<1 ND<1 ND<1 ND<1 ND<1 

Chloromethane ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 NO<~ 

Vinyl Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<i 

Bromomethane ND<1 ND<1 ND<1 ND<1 N0<:1 ND<1 ND<1 NO<~ 

Chloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 
Trichlorofluoromethane (Freon®-11) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NO<i 

1,1 ,2-Trichlorotrifluoroethane (Freon®-113) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND< 

1, 1-Dichloroethene ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 NO<~ 

Acetone ND<S ND<S NO<S ND<S ND<5 NO<S NO<S ND<5 
I 

Carbon Disulfide ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 NO<~ l 
Methylene Chloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<~ 

Methyl tert-butyl ether (MtBE) ND<2 ND<2 ND<2 ND<2 ND<2 ND<2 I ND<2 NO<~ 

trans-1 ,2-Dichtoroethene ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 NO<~ 

1,1-Diehloroethane ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<i 

cis-1 ,2-Dichforoethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<~ 

2-Butanone (MEK) ND<5 N0<5 NO<S ND<S ND<5 ND<S I ND<S ND<5 

Diisopropyl Ether (OIPE) ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 I N0<1 NO<"; 

Chloroform N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NO<i 

2-ethoxy-2-methyl propane (ETBE) ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 NO<~ 

1,1 ,1-Trichtoroethane ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ND<1 NC<1 

tert-Amyl methyl ether (TAME) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 

Carbon tetrachloride ND<1 N0<1 ND<1 N0<1 N0<1 ND<1 ND<1 ND<1 

Benzene ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 I ND<1 ND<i 

1.2-Dichloroethane ND<1 ND<1 i ND<1 I ND<1 ND<1 ND<1 I ND<1 N0<1 

Trichloroethene N0<1 ND<1 I ND<1 ND<1 ND<1 N0<1 I ND<1 ND<1 

1 ,2-Dichloropropane ND<1 ND<1 : ND<1 ND<1 ND<1 ND<1 I ND<1 NO<I 

Bromodichloromethane ND<1 ND<1 I ND<1 ND<1 ND<1 N0<1 I ND<1 N0<1 

cis-1.3-Dichloropropene N0<1 N0<1 I ND<1 N0<1 ND<1 N0<1 N0<1 ND<1 

4-Methyi-2-Pentanone (MIBK) ND<S ND<S ND<S ND<S ND<S I ND<S ND<S ND<5 

Toluene N0<1 ND<1 ND<1 ND<1 N0<1 ND<1 N0<1 ND<1 
trans-1,3-Dichloropropene ND<1 ND<1 N0<1 N0<1 N0<1 ND<1 ND<1 N0<1 

1,1,2-Trichloroethane ND<1 ND<1 N0<1 ND<1 ND~1 ND<1 I N0<1 N0<1 
Tetrachloroethene N0<1 ND<1 ND<1 N0<1 ND<1 ND<1 I ND<1 ND<1 

' 
Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

(CONTINUED) 
GCn.OS" 2091-2-101402 

Sample/0 LK084 LK085 LK096 LK097 LK093 I LK094 LK123 LK124 

Sample Amount (ml) 10 10 10 10 10 I 10 10 10 

Dilution Factor 1 1 1 1 1 I 1 1 1 

2-Hexanone ND<S, P ND<S, P ND<S, P ND<S,P ND<S. P I ND<S, P I ND<S, P ND<S, P 

Dibromochloromethane ND<1 NDc::1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 

Chlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1,1, 1 ,2-Tetrachloroethane ND<1 ND<1 ND<:1 ND<1 ND<1 N0<1 ND<1 N0<1 

Ethylbenzene N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

meta- and para-Xylenes ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 

ortho-Xylene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<:1 ND<1 ND<1 

Styrene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

Bromoform ND<1 ND<1 ND<1 ND<1 ND<1 I NC<1 ND<1 ND<1 

1 ,1 ,2,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

1 ,3-0ichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<=1 ND<=1 

1 ,4-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 · N0<1 I ND<1 ND<1 ND<1 

1 ,2-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<i I ND<1 I ND<1 ND<1 

' 
1,2.4-Trichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Hexachlorobutadiene ND<1 ND<1 ND<1 ND<1 I N0<1 I N0<1 ND<1 I ND<1 

SURROGATES I I I 

Dibromofluoromethane (Surrogate 1) 119% 115% 117% 121°~ 119% I 125% 118% I 119% 

T oluene.-d8 (Surrogate 2) 104% 104% 106% 105% 105°,(, 109% I 101% 105% 

4-Bromofluorobenzene (Surrogate 3) 110% 107% 106% 105% 106% I 109% 112% 116% 

ml= milliliter • = Exceeds quantitation range 

~g/L = microgram per liter B =Compound detected in blank 

Concentrations reported in microQrams Per liter {UQ!L) P =Precision out of Earth Tech Limits but>.vithin EST limits 

NO< = Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA = Not Applicable LCS =Laboratory Control Sample 

ANA! YST· Art Perez REVIEWED BY: Ragi Abraham 4 
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TABLE C-1 .L 
( 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

GCIMS#2 
:<091·2·101-402 

Sample 10 LK094 LK090 LK091 LK125 LK087 LK088 I LK088 NA 
Date Analyzed 10114102 10114102 10114102 10114102 10114/02 10/14.'02 I 10114/02 NA 
Time Analyzed 18:26 18:53 19:20 19:46 20:13 20:40 I 21:06 NA 

Sample Amount (ml) 10 10 10 10 10 10 I 10 NA 
Purge Volume (ml) NA NA NA NA NA NA I NA NA 
Vacuum (in. H20) NA NA NA NA NA NA I NA NA 

Dilution Factor 1 1 1 1 1 1 i 1 NA 
COMMENTS Duplicate I Duplicate I ' 

tert·Butanol (TBA) ND<10 ND<10 ND<10 ND<10 N0<10 ND<10 I ND<10 I NA 
Dich!orodifluoromethane (Freon®-12) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 

1 ,2-Dichlorotetrafluoroethane (Freon®-114) ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ; ND<1 NA ' 
Chloromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 i ND<1 NA ' Vinyl Chloride ND<1 ND<1 ND<1 ND<1 ND<1 NDc::1 i ND<1 NA 
Bromomethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ! ND<1 NA 

Chloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 i ND<1 NA ' 
Trichlorofluoromethane (Freon®-11) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 i ND<1 NA ' 

1 , 1 ,2-Trichlorotrifluoroethane (Freon®-113) ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 i ND<1 NA ' 
1, 1-Dichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ' ND<1 NA 

Acetone ND<S ND<S ND<S ND<S ND<S ND<S i ~0<5 I NA / 

Carbon Disulfide ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 ' ~JD<1 I NA 
Methylene Chloride ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 i ND<1 I NA 

Methyl tert-butyl ether (MtBE) ND<2 ND<2 I ND<2 ND<2 ND<2 ND<2 ND<2 I NA ' 
trans-1 ,2-Dichforoelhene N0<1 ND<1 N0<1 N0<1 ND<1 N0<1 : ND<1 NA 

1 ,1-Dichloroethane ND<1 ND<1 ND<1 N0<1 N0<1 ND<1 I ND<1 I NA 
cis-1 ,2-Dichloroethene ND<1 ND<1 ND<1 ND<1 ND<1 N0<1 i N0<1 NA 

2-Butanone (MEK) ND<S ND<S ND<S NO<S ND<S ND<5 : :--JD<!: NA 
Diisopropyl Ether (OIPE) N0<1 ND<1 ND<1 ND<1 ND<1 N0<1 ' ND<1 I NA ' 

Chloroform ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 I !..JD<1 NA 
2-ethoxy-2-methyl propane (ETBEi N0<1 I ND<1 ND<1 I ND<1 ND<1 I ND<1 I ND<1 NA 

1,1,1-Trichloroethane ND<1 ND<1 ND<1 N0<1 ND<1 ND<1 I ND<1 NA i 
tert-Amyl methyl ether (TAME) ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 I ND<1 NA 

Carbon tetrachloride ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 i ND<1 NA 
Benzene N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 

1,2-Dichloroethane ND<1 ND<1 N0<1 N0<1 ND<1 ND<1 i ND<1 NA 
Trichloroethene N0<1 ND<1 ND<1 I ND<1 ND<1 ND<1 ' N0<1 NA ' 

1 ,2-Dichloropropane NO<"! ND<1 ND<1 ND<1 ND<1 I ND<1 I ND<1 NA 
Bromodichloromethane N0<1 N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 
cis~1 ,3~Dichloropropene N0<1 ND<1 I N0<1 ND<1 N0<1 ND<1 I ND<1 NA 

4-Methyi-2~Pentanone (MIBK) N0<5 ND<S I ND<S ND<5 ND<5 I ND<5 I NO<S NA 
Toluene ND<1 ND<1 I ND<1 ND<1 ND<1 N0<1 I ND<1 NA 

trans~ 1,3-Dichloropropene N0<1 ND<1 ND<1 ND<1 ND<1 N0<1 I N0<1 NA ' 
1,1,2-Trichloroethane ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 

T etrachloroethene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 NA 
' 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 ·ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCMS#2 
:Z091-:<·IC14il:C 

SampleiD LK094 LK090 LK091 LK125 I LK087 LKOBB LK088 NA 

Sample Amount (ml} 10 10 10 10 I 10 10 10 NA 

Dilution Factor 1 1 1 1 I 1 1 1 NA 

2-Hexanone ND<5, P ND<5, P ND<5, P ND<5. P i ND<S, P N0<5, P ND<5, P NA 

Dibromochloromethane N0<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 NA 

Chlorobenzene N0<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 NA 

1,1, 1,2-Tetrachloroethane ND<1 ND<1 ND<1 I ND<1 I ND<1 N0<1 ND<1 NA 

Ethylbenzene N0<1 ND<1 ND<1 I ND<1 i N0<1 ND<1 ND<1 NA 

meta- and para-Xylenes NOc::1 NDc::1 ND<1 I ND<1 I ND<1 ND<1 ND<1 NA 

ortho-Xylene ND<1 N0<1 ND<1 ND<1 I ND<1 ND<1 ND<1 NA 

Styrene N0<1 ND<1 ND<:1 I ND<1 i ND<1 N0<1 ND<1 NA 

Bromoform ND<1 ND<1 ND<1 I ND<1 i ND<1 ND<1 ND<1 NA 

1, 1.2.2-Tetrachloroethane N0<1 ND<1 ND<1 ND<1 i N0<1 ND<1 ND<1 I NA 
' 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 I ND<i j NC:<1 I ND<1 ND<1 I NA 

1.4-Dichlorobenzene N0<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ND<1 I NA 

1.2~Dichlorobenzene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 i NA 

1.2.4-Trichlorobenzene N0<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 NDc::1 I NA 

.·· Hexachlorobutadiene ND<1 ND<1 ND<1 I ND<1 N0<1 I ND<1 ND<:1 i NA 

SURROGATES I I 

Dibromofluoromethane (Surrogate 1) 113% 114% 117% 116% 120% I 119% 115% I NA 

Toluene-dB (Surrogate 2) 104% 103% 107% 100% 105% I 105% 105% I NA 

4~Bromofluorobenzene (Surrogate 3) 107% 106% 110% 104% 111% I 110% 105% I NA 

mf =milliliter • = Exceeds quantitation range 

J.!Q/L = microgram per liter 5 = Compound detected in blank 

Concentrations reported in micro~rams per liter (uQ/L) P =Precision out of Eanh Tech Limits but within EST limits 

ND< = Not detected above the reported limit of quantitation QC = LCS cut of E::mh Tech limits but within EST limits 

NA = Net Applicable LCS =Laboratory Control Sample 

ANALYST· Art Perez REVIEWED BY: Ragi Abraham ~ 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 
FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 
51-TARGET COMPOUND LIST 

COMMENTS 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIM5112 2091·2·101502 

Sample!D Ambient Air LK099 LK100 LK102 LK103 I LK105 I LK106 LK10B 

Sample Amount (ml) 10 10 10 10 10 10 I 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone ND<S, P ND<S,P ND<S. P ND<S. P ND<S, P ND<S, P I ND<S, P ND<S, P 

Dibromochloromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Chlorobenzene N0<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 I 

1,1, 1 ,2-Tetrachloroethane N0<1 N0<1 N0<1 ND<1 ND<1 I ND<1 ND<1 ND<1 

Ethylbenzene N0<1 ND<1 ND<1 ND<1 ND<1 NO<~ ND<1 ND<1 

meta- and para-Xylenes ND<1 ND<1 ND<1 ND<1 ND.::1 I ND<1 I ND<1 ND<1 

ortho-Xylene ND<1 ND<1 NDc::1 ND<1 I ND<1 I ND<1 I ND<1 ND<1 

Styrene N0<1 N0<1 ND<1 ND<1 I ND<1 N0<1 I ND<1 ND<1 

Bromoform N0<1 ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 ND<1 

1 , 1 ,2.2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ND<1 

1 ,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I · ·ND<1 ··ND<1 

1 ,4-Dich!orobenzene ND<1 ND<1 N0<1 ND<1 ND<1 N0<1 ' I ND<1 N0<1 

1 ,2-Dich_iorobenzene N0<1 N0<1 ND<1 ND<1 ND<1 ND<7 i ND<1 I N0<1 

1 ,2,4-Trichlorobenzene ND<1 N0<1 ND<1 I ND<1 ND<1 ND<"T i Nco::; ND<1 

: 
Hexachlorobutadiene ND<1 N0<1 ND<1 I ND<1 I ND<1 ND<1 I ND<1 ND<1 . 

SURROGATES I I 

Dibromofluoromethane (Surrogate 1) 106% 110% 112% I 106% I 112% 115% I 108% 113% 

Toluene-dB (Surrogate 2) 101% 101% 108% 106% I 104% I 105% I 102% 104% 

4-Bromofluorobenzene (Surrogate 3) 105% 107% 107% I 106% I i07% i ~06% I 108% 104% 

ml= milliliter ~ = Exceeds quantitation range 

J.LQ/L = microgram per liter B = Compound detected in blank 

Concentrations reported in microqrams per liter (~/L) P = Precision out of Ean:h Tech Limits but within EST limits 

NO<= Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REytEWED BY: Ragi Abraham R..r.. 
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TABLE C-1 ( 
VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 
CTO 78 -ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
GCIMS#2 2091-2-101502 

SampleiD LK109 LK126 LK114 LK115 LK127 LK111 LK112 LK112 
Date Analyzed 10/15102 10/15/02 10/15/02 10/15i02 10/15/02 10/15/02 10115/02 10/15/02 
Time Analyzed 13:33 13:57 14:21 14:46 15:11 15:35 16:01 16:25 

Sample Amount (ml) 10 10 10 10 10 10 10 10 
Purge Volume (ml) NA NA NA NA NA NA NA NA 
Vacuum (in. H20) NA NA NA NA NA NA NA NA 

Dilution Factor 1 1 1 1 1 1 1 1 

COMMENTS I I Duplicate 

tert-Butanol (TEA) ND<10 ND<10 N0<10 I ND<10 ND<10 ND<10 ND<10 ND<10 

Dichlorodifluoromethane (Freon®-12) ND<1 ND<1 N0<1 I ND<1 ND<1 ND<1 ND<1 N0<1 

1 ,2-Dichlorotetrafluoroethane (Freon®-114) ND<1 NDc:1 ND<1 I N0<1 NOc1 ND<1 ND<1 ND<1 

Chloromethane ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 ND<1 ND<1 

Vinyl Chloride ND<1 ND<1 ND<1 I N0<1 ND<1 ND<1 ND<1 ND<1 

Bromomethane ND<1 ND<1 N0<1 I ND<1 N0<1 ND<1 ND<1 ND<1 

Chloroethane ND<1 ND<1 ND<1 N0<1 I ND<1 ND<1 ND<1 ND<1 

Trichlorofluoromethane (Freon®-11) ND<1 ND<1 ND<1 I ~0<1 I ND<1 ND<1 ND-=1 ND<1 

1 ,1,2-Trichlorotrifluoroethane (Freon®-113) NDc1 ND<1 NDc1 I ND-=1 i ND<1 ND<1 NDc1 ND<1 

1 , 1-Dichloroethene ND<1 ND<1 ND<1 I ND<1 ND<1 NDc1 ND<1 ND<1 

Acetone NOeS ND<S ND<5 ND<S ND<S ND<S ND<S ND<S !/ 
Carbon Disulfide NOc1 ND<1 ND<"l I :--10<1 I NDc1 ND<1 ND<1 ND<1 

Methylene Chloride ND<1 ND<1 ND<1 I N0<1 I ND<1 ND<1 NDc1 ND<1 

Methyl tert-butyJ ether (MtBE) ND<2 ND<2 ND<2 I N0<2 I ND<2 ND<2 ND<2 ND<2 

trans-1 ,2-Dichloroethene ND<::1 ND<::1 NO<"l I ~JD<1 ND<1 ND<1 ND<::1 ND<1 

1,1-Dichloroethane N0<::1 ND<1 N0<::1 I ND<1 ND<1 ND<1 ND<1 ND<1 

cis-1 .2-Dichloroethene N0<::1 ND<1 ND<1 i 
' 

ND<1 I ND<1 ND<1 ND<1 ND<1 

2-Butanone (MEK) ND<S ND<S ND<5 ! ND<S ND<5 ND<S ND<S N0<5 

Diisopropyl Ether (DJPE) ND<1 ND<1 N0<1 I ND<1 N0<1 N0<1 ND<1 ND<1 

Chloroform ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 ND<1 NDc1 ' 
2-ethoxy-2-methyf propane (ETBE) ND<1 ND<1 N0<1 i ND<1 I ND<1 ND<1 ND<1 ND<1 ' 

1,1,1-Trichloroethane ND<1 ND<1 ND<1 I ND<1 NOc1 ND<1 ND<1 ND<1 

tert-Amyl methyl ether (TAME) ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 ND<1 ND<1 

Carbon tetrachloride ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Benzene ND<1 ND<1 ND<1 I N0<1 ND<1 ND<1 ND<1 ND<1 

1,2-Dich/oroethane ND<1 ND<1 ND<1 I N0<1 ND<1 ND<1 ND<1 ND<1 

Trichloroethene N0<:1 N0<1 N0<1 i ND<1 N0<1 N0<1 N0c::1 ND<1 

1.2-Dichloropropane ND<1 ND<1 N0<1 I ND<1 ND<1 ND<1 ND<1 ND<1 

Bromodichloromethane N0<1 N0<1 ND<:1 I ND<1 ND<1 ND<1 NDc::1 ND<1 

cis-1,3-Dichloropropene ND-=1 ND<1 ND<1 N0<1 ND<1 ND<1 ND<:1 N0<1 

4-Methyi-2-Pentanone (MJBK) ND<S ND<S NOeS ND<S NO<S N0<5 ND<S ND<5 

Toluene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

transw 1 ,3-Dich/oropropene ND<1 N0<:1 N0<1 N0<1 N0<1 ND<1 ND<1 NOc1 

1 ,1.2-Trichloroethane ND<1 N0<1 ND<1 N0<1 ND-:1 ND<1 ND<1 .. ND<1 
' 

Tetrachloroethene ND<1 ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<:1 I. 

Continued on next page 
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TABLE C-1 

VOLATILE ORGANIC COMPOUNDS 

FIELD ANALYTICAL RESULTS FOR SOIL GAS SAMPLES 

CTO 78- ANOMALY AREA 3, FORMER MCAS EL TORO, ORANGE COUNTY, CALIFORNIA 

51-TARGET COMPOUND LIST 
(CONTINUED) 

GCIMS#2 2091·2·101502 

Sample 10 LK109 LK126 LK114 LK115 LK127 LK111 LK112 LK112 

Sample Amount (ml) 10 10 10 10 10 10 10 10 

Dilution Factor 1 1 1 1 1 1 1 1 

2-Hexanone ND<5, P ND<S, P ND<S, P ND<S, P ND<S, P NO<S, P NO<S, P ND<5, P 

Dibromochloromethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Chlorobenzene ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

1, 1, i ,2-Tetrachloroethane ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 NDc::1 ND<1 

Ethylbenzene N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 

meta- and para-Xylenes N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

ortho-Xylene ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Styrene NOc::1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 

Bromoform ND<1 N0<1 ND<1 ND<1 ND<1 ND<1 ND<1· ND<1 

1,1 ,2,2-Tetrachloroethane ND<:1 ND<1 NDc:1 ND<1 ND<1 ND<1 I ND<1 ND<1 

1,3-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ND<1 

1 ,4-Dichlorobenzene ND<1 ND<1 ND<1 ND<1 I ND<1 ND<1 I ND<1 ND<1 

1 ,2MDichlorobenzene ND<1 ND<1 ND<1 I ND<1 I ND<1 ND<1 I ND<1 ND<1 

1 ,2,4-Trichlorobenzene ND<1 ND<1 ND<1 I ND<1 ND<1 ND<1 I ND<1 ND<1 

' 
' 

Hexachlorobutadiene ND<1 ND<1 ND<1 I ND<1 I ND<1 N0<1 I ND<1 I ND<1 

SURROGATES I I I 

Dibromotluoromethane (Surrogate 1) 123% 118% 119% 119% I 121% 116% I 120% 118% 

Toluene-dB (Surrogate 2) 107% 104% 102% 104% 106% 104% I 104% 102% 

4-Bromotluorobenzene (Surrogate 3) 110% 107% 111% 110% I 111% 110% I 114% 110% 

ml =milliliter • = Exceeds quantitation range 

~L = microgram per liter 8 = Compound detected in blank 

Concentrations reported in microQrams per liter (J...LQ/L) P = Precision out of Earth Tech Limits but within EST limits 

NO< = Not detected above the reported limit of quantitation QC = LCS out of Earth Tech limits but within EST limits 

NA = Not Applicable LCS = Laboratory Control Sample 

ANALYST: Art Perez REVIEWED BY: Ragi Abraham ~ 
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METHODS AND PROCEDURES FOR 
THE ANALYSIS OF SOIL GAS SAMPLES 

FOR VOLATILE ORGANIC COMPOUNDS 

Soil gas samples were collected from Tedlar™ bags using a glass syringe fitted with a disposable 

needle and a gas-tight valve. Immediately following collection, the samples were introduced into a 

purge and trap autosampler and then automatically transferred into a gas chromatograph/mass 

spectrometer (GCMS) for analysis. Soil gas samples were analyzed for fifty-one (51) volatile organic 

compounds (VOCs). 

Reporting limits for the target compounds are listed in Earth Tech's Project Quality Control Criteria 

for Soil Vapor/Ambient Air Samples (Table 1). A series of quality assurance/quality control 

(QA/QC) analyses were performed prior to, during, and following the analysis of the soil gas 

samples. 

SURROGATE COMPOUNDS 

Three (3) surrogate compounds were added to all analyzed samples. Surrogate compound 

concentrations were within the calibration range. The percent recovery of the surrogate compounds 

was calculated and reported with soil gas sample results. The acceptance goal for surrogate recovery 

is ±25 percent difference from the true concentration of the surrogate compounds. Surrogate 

compounds added to each sample analysis run included dibromofluoromethane, toluene-d8, and 4-

bromofluorobenaene, each at a concentration of25 J.Lg!L. 

INITIAL MULTI-POINT EQUIPMENT CALIBRATION 

The GC/MS used for soil gas analysis was calibrated using high-purity solvent-based standards 

obtained from certified vendors. Standards were typically prepared in high-purity methanol or 

dodecane solvent. Calibration was performed using solvent-based standards at varying concentration 

levels. When necessary. stock solvent-based standards were diluted to an appropriate concentration. 

Diluted standards were prepared by introducing a known volume of stock solvent-based standard into 

a known volume of high-purity solvent. 

Initial GC/MS calibration was performed for the target compounds. The GC/MS was calibrated 

using a minimum of five standard injections to establish a multi-point calibration curve. The lowest 

standard was not higher than five times the method detection limit. The percent relative standard 

deviation (%RSD) of the response factor (RF) for each target compound did not exceed the criteria 

specified in the EPA Method 8260B and the LARWQCB guidelines. Identification and quantitation 

of compounds in the field was conducted under the same analytical conditions as for the initial 

calibration. 

LABORATORY CONTROL SAMPLE 

A laboratory control sample (LCS) from a source or a lot number other than the initial calibration 

standard was analyzed to verif'y the true concentration of the initial calibration standard. The percent 

difference for each compound is listed in EST's Project Quality Control Criteria for Soil 

Vapor/Ambient Air Samples (Table D-2). Items listed in bold type were modified from the proposed 

original listed in Table D-1. The Earth Tech Project Manager approved these changes prior to the 



TABLE 0-1 

Earth Tech's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

i 
Project Decision ! Reporting Limit 

Analyte Threshold.~ ! Required 
Volatile Organic Compounds (modified SW8260 or T0-14) (pg/L) 

1,1,1,2-Telrachloroelhane 1 1 

1, 1,1MTrichloroethane 1 1 

1,1 ,2,2·Tetrachloroethane 1 1 

1,1 ,2~ Trichloroethane 1 1 

1,1,2-lrichlorofluoroelhane (F113) 1 1 

1, 1-0ichloroethane 1 1 

1,1-Dichloroethene 1 1 

1,2-dichlorotetrafluoroethane (F114) 1 1 

1,2-Dichloroethane 1 1 

1,2-0ichlaropropane 1 1 

2-Butanone (MEK) 1 1 

2-Hexanone 1 1 

4-Methyi-2-Pentanone (MIBK) 1 1 

Acetone 1 1 

Benzene 1 1 

Bromodichloromethane 1 1 

Bromoform 1 1 

Bromomethane 1 1 

Carbon disulfide 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroethane 1 1 

Chloroform 1 1 

Chloromethane 1 1 

cis-1 ,2-Dichloroethene 1 1 

cis-1 ,3-Dich/oropropene 1 1 

Dibromochloromethane 1 1 

Dichlorodifluoromethane {F12) 1 1 

di-lsopropyl ether 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene 1 1 

Methyl tertiary butyl ether 1 1 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alcohol 1 1 

! 

I 
I 
I 
I 

I 
I 

Precision 
(RPD) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

I 

I 

I 

Accuracy (o/oR}b 

MSIMSD LCS 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a ! 75-125 

n.a I 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 



TABLE D-1 

Earth Tech's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Analyte 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichlorofluoromethane (F11) 

Trichloroethene 

Vinyl chloride 

m-xylene 

a-xylene 

p-xylene 

1.2,4-Trichlorobenzene 

1.2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Hexachlorobutadiene 

Project Decision 
Threshold• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Atmosphenc Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 

Notes: 
!JQIL = micrograms per liter 

LCS = laboratory control sample 
EPA = U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv = parts per million, volume 

Reporting Limit 
Required 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

Precision 
(RPO) 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

n.a. = not applicable 

I 

Accuracy (%Rf 

MS/MSO LCS 

n.a 75-125 

n.a I 75-125 

n.a 6Q-140 

n.a ! 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

RPD 
%R 
MSD 

= relative percentage of difference 
= percent recovery 
= matrix spike duplicate 

• Project Decision Threshold is equal to the Reporting Limit. Decision Threshold for the hot spot determination is 300 1-19/L 

total VOC concentration. 
b Laboratory-specific performance criteria. 

'Target analytes forT0-14 only. 



TABLE0-2 

EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Project Decision I Reporting Limit 
Analyte Threshold., Required 

Volatile Organic Compounds (modified SW8260 or T0-14) (~g/L) 

1, 1,1,2-Tetrachloroethane 1 1 

1,1, 1-Trichloroethane 1 1 

1, 1.2.2-Tetrach/oroethane I 1 I 1 
I 

1,1.2-Trichloroethane I 1 1 
I 

1.1.2-trichlorofiuoroethane {F113) I 1 i 1 

1 . 1-Dichloroethane : 1 I 1 I 
1. 1-Dichloroethene I 1 1 

1,2-<iichlorotetrafluoroethane (F114) 1 1 

1,2-Dichloroethane 1 1 

1.2-Dichloropropane I 1 I 1 

2-Butanone (MEK) I 1 5 I 
2-Hexanone I 1 5 

4-Methyi-2-Pentanone (MIBK) I 1 5 

Acetone I 1 5 

Benzene I 1 1 

Bromodichloromethane 1 1 

Bromofonn i 1 1 

Bromomethane 1 1 

Carbon disulfide ! 1 1 

Carbon Tetrachloride 1 1 

Chlorobenzene 1 1 

Chloroethane I 1 1 

Chlorofonn 1 1 

Chloromethane I 1 1 

cis-1,2-Dichloroethene 1 1 

cis-1.3-Dichloropropene 1 1 

Dibromochloromethane 1 1 

Dichlorodifluoromethane (F12) 1 1 

d~lsopropyl ether I 1 1 

Ethyl tert-butyl ether 1 1 

Ethylbenzene I 1 1 

Methyl tertiary butyl ether 1 2 

Methylene chloride 1 1 

Styrene 1 1 

Tertiary amyl ether 1 1 

Tertiary butyl alcohol 1 10 

Precision 
(RPO) 

20 

40 

20 

20 

20 

20 

20 

20 

40 

20 

40 

40 

40 

40 

20 

20 

20 

20 

30 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

30 

20 

20 

30 

40 

Accuracy (%R)' 

MSIMSD LCS 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 60-140 

n.a 60-140 

n.a 60-140 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 70-130 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 70-130 

n.a 75-125 

n.a 75-125 

n.a 70-130 

n.a 60-140 



TABLE0-2 

EST's Project Quality Control Criteria for Soil Vapor/Ambient Air Samples 

Analyte 
Project Decision I! 

Threshold' 

Tetrachloroethene 1 

Toluene 1 

trans-1,2-Dichloroethene 1 

trans-1,3--0ichloropropene 1 

Trichlorofluoromethane (F11) 1 

Trichloroethene 1 

Vinyl chloride 1 

m-xylene 1 

a-xylene 1 

p-xylene 1 

1,2,4-Trichlorobenzene 1 

1 ,2-Dichlorobenzene 1 

1,3--Dichlorobenzene 1 

1 ,4-0ichlorobenzene 1 

Hexachlorobutadiene 1 

Atmospheroc Gases (ASTM-1946) (ppmv) 

Oxygen 1000 

Nitrogen 1000 

Carbon dioxide 10 

Carbon monoxide 10 

Methane 1 

Notes: 
J.IQ/L = micrograms per liter 
LCS = laboratory control sample 
EPA = U.S. Environmental Protection Agency 
MS = matrix spike 
ppmv = parts per million, volume 

Reporting Limit 
Required 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1000 

1000 

10 

10 

1 

Precision 
(RPD) 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

n.a. = not applicable 

Accuracy {%R)b 

MSIMSD LCS 
n.a 75-125 

n.a 75-125 

n.a 60-140 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a 75-125 

n.a I 75-125 

n.a 75-125 

RPD 
%R 
MSD 

= relative percentage of difference 
= percent recovery 
= matrix spike duplicate 

., Project Decision Threshold is equal to the Reporting Limit. Decision Threshold for the hot spot determination is 300 IJg/L 
total VOC concentration. 
~ Laboratory·specific performance criteria. 

'Target analytes for T0-14 only. 

Analytes that are in bold type have modified LCS Percent Recovery values that were approved by the Earth Tech, Inc. 
Project Manager prior to the beginning of the project. 



beginning of the project. Values that were outside of Earth Tech's Project Quality Control Crite( 
(Table D-1) but were within EST's Project Quality Control Criteria (Table D-2) were noted with the 
appropriate qualifier. 

INITIAL CALIBRATION VERJFICATION 

A daily Initial Calibration Verification (I CV) analysis was performed, which consisted of a sample at 
the mid-point concentration of the initial calibration using the calibration standard solution. The 
Relative Percent Difference (RPD) for each compound is listed in the Project Quality Control Criteria 
for Soil Vapor/Ambient Air Samples provided in Appendix A. Daily ICV was performed prior to the 
first sample analysis of the day. 

END OF DAY GC TEST RUN 

A LCS was analyzed at the detection limit concentration when the soil gas samples showed no 
detectable concentrations of volatile organic compounds. The recovery for each compound was at 
least 50 percent of the true concentration of that LCS. If these criteria were not met, an additional 
LCS was analyzed to satis:f}· these criteria. 

BLANK INJECTIONS 

The syringes used for soil gas sample collection were filled with ambient air or high-purity carrier·· 
grade gas from a compressed gas cylinder. The ambient air or high-purity gas was analyzed da( 
before running samples. The blank injection served to detect contamination of the syringe to be used 
for sampling and verified the effectiveness of equipment decontamination procedures. 

DECONTAMINATION PROCEDURES 

Syringes used for sampling were decontaminated prior to initiation of sampling. Decontamination of 
the syringes was conducted by baking in the gas chromatograph oven. Baked syringes were allowed 
cool down to ambient temperature before further sampling. 


